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SCOPE, AIM A^D METHODOLOGY 
SCOPE AND AIM 
The p r e s e n t work in the form of annoted b i b l i o g r a p h y 
i s the r e s u l t of a con t inuous and c o n s t a n t a t t empt of s e a r -
ching a l l s i g n i f i c a n t l i t e r a t u r e a v a i l a b l e on Nuclear 
Reactor P r o t e c t i o n sys tem. Nuclear r e a c t o r p r o t e c t i o n 
system has g r e a t e s t * impor tance in t h e f i e l d of Nuclear Power 
Although b i b l i o g r a p h y i s s e l e c t e d i n n a t u r e , energy an 
a t t emp t has been made t o cover a l l a s p e c t s of t he t o p i c . 
Attempt has been made t o cover t h i s topic as comprehensively 
as p o s s i b l e . This b i b l i o g r a p h y i s l i m i t e d to the m a t e r i a l 
which i s a v a i l a b l e i n e n g l i s h o n l y , though the vernac - l a r 
p r e s s has a l s o covered the same e x t e n s i v e l y . 
IviETHUDOLOGY 
iviost of the i n fo rma t ion was o r i g i n a l l y pub l i sned m 
j o u r n a l s and i s not e a s i l y a c c e s s a b l e to many u s e r s . Althouqh 
t h e r e i s enough pub l i shed l i t e r a t u r e a v a i l a b l e on the re rote 
sens ing s t i l l t he t o p i c i s new in i t s n a t u r e . 
To c o l l e c t m a t e r i a l s on the s u b j e c t , only pr imary 
sources were cons ' j l ted i n c l u d i n g p e r i o d i c a l a r t i c l e s and 
p r o c e e d i n g s . 
STANDARD FOLLOV/ED 
Care has been taicen s t r i c t l y to fo l iow the r u l e s 
and p r a c t i c e s of the I n d i a n Standard f o r B i b l i o g r a p h i c a l 
References (13: 2381-1963) for each entry of the biblio-
graphy. Thus it gives a uniformity for the bibliographical 
reference ttearoughout the selected bibliography and Classified 
Catalouge Code (CCC) of Dr. S.R. Ranganathan have followed 
for choice and rendering of authors and headings. 
SUBJECT HEADING 
Attenpt has been made to give co-extensive subject 
heading as much as possible. It will facilitate readers to 
find out desired articles from this oibliography. 
An humble effort has been made to follow postulates 
and principles as suggested by Dr. S.R. Ranganathan in the 
formulation of subject headings, these are arranged strictly 
by the principle of alphabetical sequence.The general pattern 
of subject headinos used in the bibliography is as follows : 
ARRANGEMENT 
As entry is preceded by subject heading in capitals. 
The entry begins with Entry Element (e.g. surname) of the 
author in capitals, followed by secondary element (i.e. 
forename) within paranthesis and then the title of the 
article, which is followed by the title of the periodical, 
its volume, issue number, year, month, data of publication 
after which, are given the pages inclusive notation of 
the articles. The each entry is then followed by an indicative 
abstract of the article. 
The item of bibliographical reference for each entry 
of periodical are arranged as follows : 
Name(s) author(s) 
Full stop (.) 
T i t l e of c o n t r i b u t i o n i n c l u d i n g s u b t i t l e , i r any 
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I n c l u s i v e pages of a r t i c l e 
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b 
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e 
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k 
1 
m 
n 
ARITONil (M) and HOSOMA(T). Various pressure management 
Technologies in nuclear engineering. J At Ener Soc. 35,2; 
1993, Feb; 106-8. 
The items of bibliographical reference for each entry 
conference proceeding are arranged as follows : 
a) Name of the author(s; 
b) Title of contribution including subtitle and 
alternative title, if any 
d) Full stop (.; 
e; Connecting word, such as ' I n ' being u n d e r l i n e d 
f} Number of confe rence in words 
g) Name of Conference 
h) P lace 
i ) Year of Conference 
SFECIiviEN ENTRY 
DEBES (wj • I n c i d e n t and a c c i d e n t management i n 
P'WR p l a n t s . I n I n t e r n a t i o n a l Topica l Meeting on Safety 
of Thermal Reac tors ( P o r t l a n d ; (1991) : P r o c e e d i n g s , 1991, 
J u l ; 442x4. 
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INTRODUCnON 
INTRODUCTION 
The most important factor is the utilization of 
nuclear power concerning the handling of thermai energy, 
nuclear energy generated in various processes. This 
includes handling under the normal operating and pro-
cessing conditions and dealing with heat removal problems 
under the unlikely conditions of an accident. The problem 
of handling thermal energy associated with nuclear power 
does not stop when the fuel is removed from the power 
station, 
There is general awareness of the problem of 
depletion of the world's energy resources, namely the 
supplies of oil, gas, and coal and the electricity derived 
from them. Energy can appear in different forms as 
follows ii) Kinetic energy.This is energy associated 
with movement. 
1.2 Potential energy : This is energy is possessed by 
virtue of position, typically in the earth's gravitational 
field. 
12. Chemical energy : Matter consists of atoms that are 
combined together in molecules. 
13. Electrical energy : Atoms consist of a central 
nucleus, around which a cloud of electrons circulates. 
If there is an excess or deficit of electrons in one 
part of a body, the body is said to have an electrical 
2 
charge and by vitrue of this, to have electrical 
energy. 
14. Nuclear energy : Nuclear energy or, as it is some 
times called atomic energy is the energy that is required 
for, or released as a result of, transformation it the 
nuclei of atoms. The production or release of energy 
by conventional procedures, as in a hycf roe lee trie plant 
in oxidation of carbon involves relative displacements 
of the atoms or the electrons of the atoms comprising 
the source material. However, the production of nuclear 
power with the accompanying nuclear transformations 
requires new techniques and solution of new problems. The 
results of nuclear transformations such as the natural 
radioactivity of certain elements have been observed for 
many years anc' they have had some commercial applications 
for example, luminiscent dials on watches and clocks 
were made possible by nuclear transformation in radium . 
1.^ 5 Thermal energy : The atoms of all substances are in 
constant motion. In a solid, the atoms are held in an 
approximately fixed position with respect to each other, 
However, they all vibrate to an extent that increases 
with increasing temperature. The energy associated with 
this vibration is called thermal energy. In fluids 
i. liquid gases;, two or more atoms may be combined with 
each other chemically in the form of molecules. These 
molecules have vibrational energy but in the fluid state 
they may a l so have t r a n s l a t i o n a l energy a r i s ing from 
t h e i r motion in space and r o t a t i o n a l energy of the f lu id 
a r i s i n g from t h e i r r e l a t i o n . All of these components of 
energy add up to the thermal energy of the f l u i d . 
i . 6 The Fiss ion Process t The re lease of energy from 
na tu ra l ly occurring r ad ioac t ive isotopes i s far too slow 
to make them a p r a c t i c a l energy source in themselves. 
However, a much more rapid r e l ea se of energy i s possible 
through the process of nuclear f i s s i o n . 
Hahn and Stressman (Germany; in 1939 observed tha t 
when uranium-235 i s bombarded with slow neutrons, a 
neutron i s f i r s t of a l l captured by uranium nucleus and 
then i t breaks up in to two nuc le i , t^Ba and 35Rr , 
of the same s i z e . Therefore nuclear f i s s i o n r e fe r s to the 
nuclear transformation in which a heavy nucleus breaks 
down to two approximately equal nuclei of intermediate 
mass. I t i s shown m following f igu re . 
235,, ^ 1„ U + Qn 
92 '-' 
236 
92 
U \ '>e . llsr . 2 Jr. 
^^^Cs . ? ? ^ ^ 2 ^n 
55 ^ ' ° 
There i s a great chance of piece of the neutrons being 
absorbed in to the bigger in a s e l f - su s t a in ing sequence 
(ca l l ed a chain react ion) which can be s e t up i f a large 
enough mass i s a v a i l a b l e . Chain reac t ion re fe r s to the 
fission of an atom which causes fission of other nuclei 
which, in turn, causes more fissions. 
Nuclear Fission reactions can be classified into 
two v;ays : 
(a) Uncontrolled nuclear fission : This type of nuclear 
reaction forms the basis of Atom Bomb in this case with 
two or more pieces of fission, able materials (235 U or 
239 
Puj a re made t o come t o g e t h e r by an e x p l o s i v e device 
so t h a t the new s i n g l e p i ece thus formed exceeds the 
c r i t i c a l mass r e s u l t i n g i n a chain r e a c t i o n . 
(b ) Con t ro l l ed n u c l e a r f i s s i o n : This type of n u c l e a r 
r e a c t i o n forms the b a s i s of atomic power p l a n t s . A 
c o n t r o l l e d n u c l e a r f i s s i o n r e a c t i o n i s c a r r i e d out i n a 
Nuclear Reac to r . 
2 . NUCLEAR REACTORS : 
A nuc l ea r r e a c t o r i s a device i n which the energy 
of n u c l e a r t r a n s f o r m a t i o n s i s made a v a i l a b l e a t a 
c o n t r o l l e d r a t e . 
The w o r l r ' s f i r s t n u c l e a r r e a c t o r was c o n s t r u c t e d 
by Fermi and h i s - c o - w o r k e r s a t t he u n i v e r s i t y of Chicago 
in USA i n Dec. 1942. A v a r i e t y of n u c l e a r r e a c t o r s have 
been b u i l t p r i m a r i l y to meet our i n c r e a s i n g de ands of 
e n e r g y . Nuclear r e a c t o r s works on a ve ry s imple 
p r i n c i p l e . The hea t g e n e r a t e d i n f i s s i o n i s removed by 
c i r c u l a t i n g a f l u i d , c a l l e d ' c o o l a n t ' around the fue l 
.J 
and t h i s hea t i s subsequen t ly used to g e n e r a t e high 
p r e s s u r e and high t empe ra tu r e s team. This i s fed to 
t u r b i n e g e n e r a t o r system t o produce e l e c t r i c i t y . Reactor 
c o r e s vary g r e a t l y i n s i z e , r ang ing from spheres a foo t 
or l e s s i n d i ame te r to cubes 25 f t or more on a s i d e . 
3 . BASIC COMPONENTS OF NUCLEAR REACTOR : 
The f u e l normally used i s U-235, which i s one 
component of n a t u r a l uranium. The major c o n s t i t u e n t of 
n a t u r a l uranium i s U-238, the U-235 c o n t e n t be ing 0.7115/ . 
the uranium may be used a s n a t u r a l uranium or i t may be 
enr iched to over 90y. of U-235. F i s s i o n i s one consequence 
of bombarding the fue l w i th n e u t r o n s . G r a p h i t e or heavy 
wa te r (D2O) i s used as moderator which slows down the 
speed of neu t rons from U^235, The slow moving neu t rons 
g e t cap tu red by uranium atoms l ead ing t o f i s s i o n r e a c t i o n 
cadmium or s p e c i a l l y p repared boron s t e e l rods a c t as 
c o n t r o l rods which a re i n s e r t e d i n t o the s l o t s in the 
r e a c t o r . These rods a c t as neut ron a b s o r b e r s and p reven t 
r e a c t i o n from becoming too v i o l e n t . The c o n t r o l rods can 
be r a i s e d or lowered to r e g u l a t e the r a t e of flow of 
neu t rons through n u c l e a r r e a c t o r and thus c o n t r o l chain 
r e a c t i o n . At p r e s e n t four n u c l e a r power p l a n t s have 
been producing e l e c t r i c i t y in I n d i a . These p l a n t s a re 
l o c a t e d a t Tarapore , Ko ta , Narora and ivalpakkam. 
in pas s ing over the fue l e lements t h e coo lan t i s 
h e a t e d , and t h i s hea t i s then used t o gene ra t e s team. 
D 
The nuclear fission process results in intense radiation 
The fission products also contribute substantially to 
the radiation field, and they continue to emit radiation 
after the fission reaction is closed down. Thus, it is 
very important to provide shielding around the reactor core 
This shielding takes the form with iron, water, concrete 
which together block. Neutron» gamma ano beta radiation 
prevent it from reaching unacceptable levels outside 
the shield. 
4. TYPES ^ F^ NUCLEArt HEACTORS 
Reactors, built to produce power are referred 
jto as power reactors. To day most of nuclear power 
comes from thermal reactors based on the fission of 
1-235. Fast breeders are expected to play an increasingly 
important role in future - one expects that they will 
provide a virtually unlimited source of energy. The 
major types of reactors may be classified as follows 
in figure 2. 
A. THERJML REACTORS : 
Although other coolants have been proposed, 
nearly all practical thermal power reactors are cooled 
with carbon dioxide or with light v;ater (BWR) and PAR 
as well as the Soviet RBMK type) or heavy water 
(CANDU). 
Reactors 
Thermal F a s t 
1 
G r a p h i t e 
moderated 
gas 
cooled 
r e a c t o r 
GCR 
1 
P r e s s u r i z e d 
w a t e r 
R e a c t o r s 
PWR 
1 1 
L i g h t 
w a t e r 
1 
Heavy 
wa te r 
r e a c t o r s R e a c t o r s 
vm H'^ R 
i 
B o i l i n g 
wa te r 
Reac tors 
BWR 
1 
Liqu id meta l 
F a s t b r e e d e r 
r e a c t o r s 
LMFBR 
Gas cooled 
F a s t 
r e a c t o r 
GCFR 
Thermal Breeders 
Molten s a l t 
Breeder 
Reac to r s 
MSBR 
L i g h t ;vater 
B r e e d e r Reactors 
L.^R 
F i g u r e 2 
^ 
(a) Advanced Gas-Cooled Reactors (AGR) : 
The lower volumetric power density and low 
operating temperatures and pressures of the Magnox 
stations led to a search in the United Kingdom for an 
improved design. In common with the Magnox reactor, the 
AGR uses carbon dioxide as a coolant, but the coolant 
pressure in the AGR is 40 bars and coolant outlet 
temperature is 650 C. Its steam cycle efficiencies are 
around 40-/., the highest of any nuclear reactor operational 
at present. 
(a) Pressurized Water Reactors CPWR) : 
By far the most common civilian power reactor is 
the PWR. Reactors of this type were originally developed 
to derive nuclear submarines. Water at typically 150 
bars (2200 psia; is pumped into a pressure vessel, which 
contains the reactor core. The water passes downward 
through an annulus between the reactor core and pressure 
vessel and then flows up over the fuel elements. It then 
leaves through a series of pipes, which pass to steam 
generator. Steam is generated at approximately 70 bars 
(1000 psia) and passes from steam generator into the 
turbine and from there to condenser. 
In 1982 there were 77 operating civilian PvvRs 
in the world and 164 were unders construction. 
3 
{c) Boiling Water Reactors (BWRj : 
The baR d i f fe r s from the p\fiRs in t h a t i t generates 
steam d i r e c t l y within the core and does not have a 
separate steam genera tor . 
I'Vater a t a pressure of about 70 bars (lOOu psia) 
i s passed through the core which is about lOy., I t i s 
converted to steam. The steam i s then separated in the core 
of reg ion , the water being returned bottom of the core 
via c i r c u l a t i o n pump and the steam passing from the top 
of the vesse l to the steam tu rb ine . 
(dj Natural Uranium Heavy Water Moderated and Cooled 
Reactors : 
If heavy water i t s e l f i s used as the coolant , i t 
i s poss ib le to operate with natura l uranium. This i s the 
p r inc ip l e a< '^opted in the Canadian designed CA^ ]DlJ 
(Canadian deuterium uranium r e a c t o r s ) , 
The CANDU reac tor has operated with remarkable 
success and has had perhaps the lowest downtime of any 
r e a l t o r type . Even though i t has a lower fuel cos t , 
CAhDU needs considerable amounts of expansive heavy water 
which makes i t s c ap i t a l cost high, 
(e ; Boiling-Water Graphite moderated Direc t Cycle Reactor 
A design developedby, and unique t o , the Soviet 
Union i s the bo i l ing water graphi te moderated d i r e c t 
i i) 
c y c l e r e a c t o r . The r e a c t o r c o n s i s t s of a g r a p h i t e core 
some i2m (40 f t ; i n d i ame te r and 7 m (23 f t . ; high through 
v e r t i c a l z i rconium a l l o y p r e s su re tubes p a s s . These 
p r e s s u r e tubes a re 88 mm ( 3 . 5 m) i n d i a m e t e r , and t h e r e 
a r e 1700 i n a 100 MW(e) r e a c t o r the f u e l c o n s i s t s of two 
3 .6 m (12 f t ; bundles of 18 fue l p ins held t o g e t h e r on 
a c e n t r a l suppor t ing rods and suspended from a plug in 
upper d u c t . 
The primary c i r c u i t c o n s i s t s of two p a r a l l e l loops 
w i t h four c i r c u l a t i n g fpumps i n each l o o p . Refueling i s 
unde r t aken wi th r e a c t o r on l o a d , s a f e t y systems a re 
provided to cope wi th v a r i o u s a c c i d e n t s i t u a t i o n s i n c l u d i n g 
a p r e s s u r e tube f a i l u r e and a steam l i n e r u p t u r e . 
B . FAST REACTORS 
F a s t r e a c t o r s , a r e those r e a c t o r s which r e l y on 
the use of high speed n e u t r o n s . They o b v i o u s l y have 
no r equ i remen t f o r a means of slowing down or moderat ing 
the speed of a n e u t r o n . 
(a) L iqu id Metal-Cooled F a s t Breeder Reac tors (LMFBR; 
The most p r e v a l e n t des ign fo r a f a s t r e a c t o r 
system i s t h a t employing sodium as the c o o l a n t . Sodium 
i s an e x c e l l e n t hea t t r a n s f e r agent and can cope wi th 
the very high v o l u m e t r i c power d e n s i t i e s encountered 
i n r e a c t o r of t h i s type ( t y p i c a l l y f i v e t imes of a PvVR; 
The sodium cooled fast reactor, which consists of a 
pool of sodium contained in a primary vessel in which 
the core is submerged. Sodium is pumped through the 
core. The hot sodium then posses through an intermediate 
heat exchanger, where heat is transferred from the 
primary coolant to a secondary sodium stream, the 
secondary stream passes through the steam generator, 
where steam is raised for the electricity generation. 
Reactor utilizes fast neutrons there is no moderator. 
There is in U.K. 250 MW (electrical)prototype sodium 
cooled fast reactor (PFR). A similar prototype (phenix) 
is operating in France. The fuel is in the form of 
pellets of mixed plutonium and uranium oxides (2C7: 
PUO2). 
Sodium-cooled fast reactors operated in the 
U.K., U.S., France, Russia, Japan. 
(b) Gas-Cooled Fast Reactors (GCFR) 
An alternative to sodium cooling for fast 
reactors is to use a gas (CO2 or He). However, with 
such systems the core of reactor must be larger, since 
gases are grossly inferior to sodium as coolants. 
An adventage of the gas-cooled reactor is that 
it achieves considerably more breeding than the sodium 
cooled reactor because the gas absorbs many fewer 
neutrons than sodium. 
5 . LOSS OF COOLING'S CONCEPTS 
A modern large nuclear power plant is a very complex 
piece of engineering with a wider diversity of components. 
In the design of such plants, careful consiceration must 
be given to the effect of breakdowns of these components. 
It is concerned (primarilly) with those component break-
downs, that gives rise to an interruption in normal 
cooling when such an interruption occurs, the fission 
reaction is rapxdly terminated but heat generation 
continues after shutdown of the fission reaction due 
to the continuing decay of some fission products that 
have been generated. All reactor systems are provided 
with alternative means of cooling in order to remove 
this fission product decay, heat in the event that the 
normal cooling system fails to operate. The design of 
anuclear power station must encompass a number of operat-
ional states that can occur during normal operation of 
the reactor or as a result of some kind of fault. 
6. LOSS OF COOLING ACCIDENTS 
Incidents at nuclear power stations create a 
great deal of public interest and sometimes alarm. 
Many incidents have occurred in the 40 yearperiod 
upto 1986, though very seldom have plant operators been 
injured. Bettini (1980J lists 44 separate incidents and 
his list is probably not comprehensive, (i; A serious 
lo 
accident occured at a nuclear power plant in chenobyl, 
north of kiev in the Soviet union. A major release of 
radioactivity had occured in some where in the Soviet 
union came on monday, Apr 28, 1986, when atmospheric 
borne fission products were detected at various location 
in Sweden. Later that day the Soviet union announced that 
an accident had occurred at 1:23 AM on Saturday Apr, 26 
at the Chernobyl power Station. The Soviet Union released 
only brief details : 2 people were killed and i97 were 
treated at a hospital and 49 were discharged after 
examination and 40 people received serious doses of 
radiation. 
The Chernobyl nuclear power station was equipped 
with four 100 MWie) Boiling water, graphite moderated 
direct cycle reactors of a type developed by USSR (RB/vJ<: 
type). Reports indicates a very energetic chemical 
explosion followed by a fire that spread to reactor core. 
An RBMK is madeup of around 1700 side by side 
vertical 'channels* , each containing a set of long 
uranium fuel rods. The nuclear reaction is the rods 
generates high ten.perature - around 250°C boilding water 
that passestthrough them. Steam from that water derives 
a steam turbine that cranks a generator, producing 
electricity. The water used in modern western reactors, 
also acts to speed up the nuclear reaction, so if the 
amount of water is accidently reduced, the nuclear 
i ' t 
r e a c t i o n wi l l slow down. But in an RBMK, loss of water 
means t h a t the r eac to r ges ts h o t t e r and ho t t e r . In an 
emergency, only man-made safety system can stop i t from 
s p i r a l l i n g out of con t ro l . If these f a i l or are tooslow, 
the s p i r a l wi l l end in a massive explosion - exact ly 
what happened in 1986 a t charnobyA. The men in the control 
room complained of defect ive swi tches , inflammable cab les , 
f au l ty wiring poor welding, cracked pipes and un re l i ab l e 
pumps and va lves . While designers of nuclearpower p lan ts 
do assess the r i s k s and consequences of f a i r l y severe 
accidents beyond the bas i s adopted for design, the 
r e l ea se of f i s s i o n products from nuclear accidents|D 
p r i o r to tha t a t Chernobyl has been very much less than 
t h a t predicted from such a n a l y s i s , ind ica t ing t h e i r 
general conservatism, 
( i i ) The SL-1 Accident 
A small (thermal capaci ty , 3 MW) experimental 
bo i l ing water r eac to r called SL-1 ( s t a t i ona ry Low-Power 
P lan t No, 1) i n s t a l l e d a t the U.S. National Reactor 
t e s t i n g s t a t i o n (NnTS) in Idaho, was destroyed on 
January 3 , 1961, as a r e s u l t of the manual withdrawl 
of a control rod while the r eac to r was shut down. The 
r e a c t o r had been shut down for maintenance and to 
i n s t a l l add i t iona l ins t rumenta t ion , i t was 9;01 PM on 
January 3, 1961. 
Two main lessons were l e a r n t from th i s inc ident : 
i,) 
(a) I t i s unsa t i s fac to ry to have any r eac to r system (.even 
a small experimental reac tor of t h i s kind; in which 
removal of control rod i s not prevented by a s u i t a b l e 
s e r i e s of i n t e r l o c k s . Removal of a control rod as in 
the SL-1 accident would be impossible in a modern r e a c t o r . 
{b) Ejection of water from the corenormally leads to 
decrease in r e a c t i v i t y , which automat ical ly shut down 
the reac tor by add i t iona l void formation. However, as the 
SL-1 accident showed, a very f a s t increase in r e a c t i v i t y 
can melt the fuel before s i gn i f i c an t void are formed to 
shut down the f i s s i o n r eac t ion . This e f fec t was demons-
t r a t ed d e l i b e r a t e l y in another USrreactor t e s t , 
ca l led BuHAX reac to r was d e l i b e r a t e l y brought in to t h i s 
condit ion and destroyed in 1954. 
( i i i ; The Milestone 1 Accident : 
On September 1, 1972, a rout ine s t a r t up operat ion 
was proceeding on the Millstone 1 reac to r in Connecticut . 
This r eac to r was a 660 MW(e; BWR. V\'hen the r eac to r had 
achieved less than 0 .1 / . of f u l l power, the opera tor 
noted that the water pu r i f i ca t i on system was mal-
funct ioning. He switched to a second water p u r i f i c a t i o n 
system and continued to s t a r t up. About half an hour 
l a t e r second system fa i led and operator began to shut 
down the r e a c t o r . When i t became obvious tha t s a l t 
from seawater was penetra t ing the primary coolant 
i f ) 
circuit was tripped. Upon investigation it was found 
that tubes in the condenser ^which was cooled by seawatery 
had corroded, allowing a massive amount of sea water to 
enter the primary circuit. The failure was due to stress 
corrosion cracking of stainless steel sheaths of the 
instruments, which are sensitive to chloride attacks. 
The Three iAile Island (TMI) incident, ho other 
nuclear incident has caused so much public interest and 
concern as the one that occurred in 1979 at Nor reactor 
at the Three Mile Island nuclear plant near Harrisburg, 
Pennsylvania. The plant consists of two Bab-cock and 
Wilcox PWRs, each having an electrical capacity of 961 
MW^e;. 
At about 4 a.m. on March 28, 1979, a condensate 
pump moving water from the condenser in the turbine 
building stopped. This led to tripping of the mam steam 
generator feed water pumps, which in turn led to turbine 
being tripped. This is a normal upset condition and the 
incident should have proceeded benignly according to 
the design. 
tiv; The NRX Incident : 
The NRX reactor in Chalk River, Canada, is an 
experimental reactor, in some respects a forerunner of 
present CANDU reactors. It was designed to operate at a 
full power of 40 Mv;it; single fuel rods are cooled by 
i ( 
light water flowing between rod and pressure tube, which 
in turn passes through a caiandria tube mounted in a tank 
of heavy water, which acts asmoderator. 
On Dec. 12, lv52, the reactor was undergoing test 
at low power. The circulation flow of light water coolant 
was reduced in many of rods since not much heat was being 
generated in the fuel. Nothing that several red lights 
indicating withdrawn control rod positions suddenly came 
on, the supervisor, went to the basement and found that 
an operator was opening values that caused the control 
rod banks to rise to their full withdrawn positions. He 
immediately closed all in correctly opened valves, after 
which the rods should have dropped back in. Some of them 
did, but for unexplained reasons, other dropped in only 
enough to cause the red light to turn off. The later rods 
were almost completely withdrawn. The main lesson learned 
from this incident was that absolute security of control 
rod operations is mandatory, and modern system go to 
great length to achieve this. 
(v) The Wind Scale Fire : 
This accident occured in one of the large air cooled 
reactors designed for plutonium production and situated 
at the U.K. Atomic Energy Authority (UKJ^ E^AJ wind scale 
works on northwest Coast of England. On 7 Oct. 1957, 
the reactor was shut down for a routine maintenance operation, 
which was aimed at releasing the stored (winger) energy 
l-) 
deposited in graphite by atomic displacement. At 11 a.m. 
on Oct. lo? 1957, the operator were alerted that there 
was a problem by radioactivity monitors, which showed 
that the activity had increased by a factor of 10 over 
the normdl background level. At 4:30 P.M. visual inspec-
tion of fuel channels revealed that manyfuel cartridges 
were glowing red hot. Attempts to discharge very hot 
cartridge failed, swelled and jammedin fuel channels. 
Further attempts to cool the reactor with CO2 during Oct. 
10-11 night also failed. At 8.55 a.m. on Oct. 11 water 
was used to cool the very hot fuel and core was finally 
brought to a cold stateby 3.20 P.M. on Oct. 12. The 
reactor was cooled by air, any material released ffom 
burst fuel cartridges was carried out in air stream upto 
discharge stack. After investigation of the accident, 
it was the second nuclear heating applied to rapidly, 
and as result, one of fuel cartridges burst. If the 
world is to benefit from nuclear energy despite the 
dangers involved, it is essential that lessons learnt 
from each accident or incident are incorporated into future 
desians and are used to make existing station safer. 
SAFETY QFNUCLEAR REACTORS : 
In the NRG Reactor Safety study, accidents were 
identified and their probabilities calculated using 
moderately new techniques involving what are called 
•event trees' and 'fault trees', the event tree is an 
];< 
a n a l y t i c a l t echn ique t h a t begins wi th an i n i t i a t i n g 
e v e n t , such as p ipebreak e t c . The t r e e thus c o n s t r u c t e d 
may be used to i d e n t i f y the sequences t h a t lead to 
f a i l u r e . Only dur ing the i970s have s e r i o u s a t t e m p t s 
have been made to p r e d i c t on m e c h a n i s t i c g rounds . The 
p r o t o t y p e of such c a l c u l a t i o n s i s t he ' Reactor Safe ty 
Study ' performed by NRC by a group under the d i r e c t i o n 
of I ' rof. Norman Rasmussen (of Massachuse t t s I n s t i t i t e of 
Technology; . The r e s u l t s were pub l i shed in 1975 i n NRC 
tAEC) r e p o r t , WASH-14G0, a d r a f t r e p o r t was made 
a v a i l a b l e for p u b l i c review in 1924. 
SAFETY ANALYSIS 
The e v a l u a t i o n of the s a f e t y of a r e a c t o r i n c l u d e s 
the a n a l y s i s of a range of p o s t u l a t e d i n i t i a t i n g e v e n t s 
( such as mal func t ion or f a i l u r e of equipment , o p e r a t o r 
e r r o r ; or e x t e r n a l even t s to demons t r a t e t h a t t h e s a f e ty 
margins or o v e r a l l r i s k of the o p e r a t i o n a re a c c e p t a b l e . 
For each a c c i d e n t , the cause of even t s should be 
i n d i c a t e d and the e x t e n t to which s a f e t y systems and 
u n f a i l e d systems w i l l be r equ i r ed t o f u n c t i o n . The 
l i g h t l y consequences should be q u a n t i t a t i v e l y c a l c u l a t e d . 
The l i s t o f p o s t u l a t e d i n i t i a t i n g events w i l l depend 
on the s p e c i f i c r e a c t o r d e s i g n . The assessment p roces s 
should ensure t h a t s u f f i c i e n t l y broad spectrum of a c c i d e n t 
has been c o n s i d e r e d . 
(i) Periodic Testing and Inspection : 
The frequency of Periodic testing and inspection 
of a given system or components should take into account, 
- its relative importance to safety 
- likelihood of i t s failure 
- t^e requirements established in safety analysis 
All periodic tes ts and inspections should be carried out 
accurding to written procedure and befully documented, 
( i i ) Management : 
The operating organization has the over a l l 
responsibi l i ty for the safety of the reactor . Operating 
personal as well as all other personal involved in the 
use of the reactor should have their individual du t ies , 
r e spons ib i l i t i e s , qual i f icat ions , as well as their line 
of communication, clearly set out in wri t ing. 
The management shall be responsible for ensuring 
tha t the staff are given the necessary t raining. Mimimum 
staff requirement shall be specific for a l l operational 
s ta tes of the reactor and the person in di rect operational 
control of the reactor shall be clearly identified at 
a l l times, 
There should be capability within the management of 
technically review of the safety proposed operations, 
OiOdifications or experiments. 
i- L 
( i i i j Operating In s t ruc t ions : 
A s e t of general operating r u l e s , including 
admin i s t ra t ive and organiza t ional requirements sha l l be 
issued by the operat ing organiza t ion . These should be 
supplemented by spec i f i c operat ing i n s t ruc t i ons or 
procedures prepared and issued according to es tab l i shed 
methodoloay with wr i t t en i n s t r u c t i o n s should include the 
following : 
- S t a r t up, operat ion and shutdown of the r eac to r 
- Loading, unloading and moving the reac to r fue l , and 
other co re / r e f l e c to r components and experiments. 
- Inspect ion and t e s t of s t r u c t u r e , components and systems 
- Routine maintenance 
- Emergency a c t i o n s . 
( iv) Maintenance : 
There shall be awritten programme the decision 
to remove individual equipment from operation to maintain 
shall be the responsibility of the reactor management, 
taking into considerations the safety specifications. 
An important consideration of the maintenance 
programme is the availability of adequate number of 
replacement parts. 
(vj Commissioninq : 
The comrrissioning programme has the object ives 
of demonstrating tha t the r eac to r and support system 
d^ 
have been constructed according to design and the design 
objectives have been achieved. 
C vi; Modification and Experiments : 
Minor modifications and anticipated experiments 
should be reviewed at least by an independent member of 
the reactor management and approved by the reactor mana-
gement before implementation. 
(vii) Fmerqency planning : Emergency plans should be 
prepared. These should include : 
- Identification of emergency situations 
- Use of emergency equipment and supply 
- to control spread of contamination 
- Environmental monitoring 
CONCLUSION 
The task of summarizing i s under taken wi th p r i m a r i l y 
i n t r o d u c t i o n of types of energy and a l s o d i s c u s s e d the 
f i s s i o n process t h a t i s t he base of Nuclear R e a c t o r s . 
Development and p r o g r e s s of Nuclear technology a r e based 
and depend upon s c i e n t i f i c d i s c o v e r y . I t a l s o p r o v i d e s 
background i n f o r m a t i o n on many of the q e s t i o n s now fac ing 
n u c l e a r power, i n c l u d i n g t h e i s s u e s o f r e a c t o r s a f e t y and 
a c c i d e n t s . An a t t e m p t s has been made through p r i m a r i l y 
i n t r o d u c t i o n of r e a c t o r and t h e i r component of i t s 
components which make up a r e a c t o r a c c o r d i n g t o f u n c t i o n 
u s i n g b a s i s funoamental p a r t s a£ as f u e l , modera to r , 
^3 
col lant e t c . and also hiqh l ights main types of reactors , 
pressurised, boi l inq, heavy water and gas cooled reactors 
and also includes some de ta i l s on the question about 
incidents at nuclear power stations as Chernobyl, 
Milestone e tc . 
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Boiling tajces place in any case when over heated lequid 
enters the atmosphere. 
WRIGHT (RWJ and ELTAWILA ^ F ) . Cooperative severe accident 
research program of US NRC. Trans Amer Nucl Soc.69^ ivy3j 
14-8. 
Describes that the research provides a technical 
basis for d**cision involved in potential senere accidents 
in light water reactor (LWR) power plants. Tne research 
includes large scale integral tests and smaller scale 
seperate effects experiments regarding severe accident in 
LWR power plants and also includes the development with 
large computer codes for use in the analysis of a core 
behavior and of a LWR system benavior made severe accident 
conditions. 
, CANADA 
L BLAHNIK (C) and LUXAT U C ) . CANDU response to loss of all 
neat sinks. Trans Amer Nucl Soc. b9^ 19y3J 510. 
Oij 
Explores evere accident phenomena relevant to 
large Canada devterium uranium reactors iCANDU). A loss of 
all engineered heat sinks becouse a loss of all electric 
power Is used illustrate these phenomena. The multiunit 
[4x35u MW (electric^] Darlington Nuclear Generation 
Station (DNGS) in Ontario, Canada is analyzed assuming 
that the power is lost to one of its units during a transfer 
to local power supplies following damage to the main switch 
It is further assumed that the emergency power generators 
are unavailable and that operators do not undertake 
effective recovery actions although ample time is available 
and emergency procedures are in place. 
, CORE 
'\ HENRY (RE) and HENRY (CE). Cooling of core debris within 
the reactor vessel lower head. Nucl. Tech. 101, 3J 1993, 
Mar; 385-99. 
Describes that under severe accident conditions, 
the most cruceal action for recovery from the accident 
stage is to cool the core debris and prevent to terminate 
attack on the remaining fission barriers. The three Mile 
Island Unit2 (TMI-2) accident demonstrated that this 
could be accomplished by water resident and remove decay 
heat over the long term. Some accident situations could 
result in the transport of molten core debris. 
0 1 
EUROPE 
SHVYRYAEV (YV). P r o b a b i l i s t i c modeling of a c c i d e n t 
sequences fo r power p l a n t . At Ener . 7 3 , 1 J 101 92 , J u l , * 
5 4 - 6 0 . 
Focuses t h a t o r g a n i z a t i o n s of f i ve c o u n t r i e s 
(Hungary ; . Germany, P o l a n t , Czechos lovak ia , Russ ia ) a r e 
performing a p r o b a b i l i s t i c a n a l y s i s of an a c c i d e n t wi th a 
f i r s t loop c o o l a n t leak wi th an a r b i t r a r y d iamete r of 25 mm 
wi th a WER-440 R e a c t o r . The ' P a k s ' Nuclear Power P l a n t 
(Hungary) has been designed as the base s t a t i o n f o r the 
s t u d y j I t was b u i t wi th a V.213 r e a c t o r acco rd ing to 
u n i f i e d des ign fo r n u c l e a r power p l a n t s which i s s i m i l a r 
t o Rovnoe ( f i r s t two b locks and Kola p l a n t ; (Thi rd and 
f o u r t h b l o c k s ) . 
, EXPLOSION PHENONENA TECHNIQUE 
[^  SULEE and GOON-CHERL PARK. S t a t i s t i c a l e s t i m a t i o n of poten-
t i a l work due to vapor e x p l o s i o n . J Korn Nucl Soc. 2 4 , 4 ; 
1992 , Dec; 422 -32 . 
Dfescr^bes t h a t a vapor e x p l o s i o n caused by mol ten 
f u e l / c o o l a n t c o n t a c t has the p o t e n t i a l to t h r e a t e n the 
conta inment i n t e g r i t y dur ing seve re a c c i d e n t . Many 
a n a l y t i c a l and e x p e r i m e n t a l e f f o r t s have been performed 
to under s tand the exp lo s ion phenomena and the amount of 
mechanica l energy produced. A s e t of s imple models have 
3^ 
been developed and a Moute-Carlo t echn ique i s used to 
c a l c u l a t e the p r o b a b i l i t y d i s t r i b u t i o n s fo r the amount of 
m i x i n g , the s lug v e l o c i t y and the maximum convers ion r a t i o 
, FINLAND 
(; KANTEE ( H ; . Acc iden t a n a l y s e s fo r the L o v i i s a WER-440 
r e a c t o r s . In I n t e r n a t i o n a l t o p i c a l Meeting on s a f e t y of 
thermal Reac tors ( P o r t l a n d ; (1991 ; : P r o c e e d i n g s . 1991 , Jul*, 
6 2 3 - 6 . 
Focuses t h a t dur ing p a s t f i v e yea r s an e x t e n s i v e 
work has been c a r r i e d ou t i n Ima t r an Voima Oy i n r e w r i t i n g 
the whole F i n a l Safe ty Ana lys i s Repor t concerning the 
L o v i i s a ana lyses which were performed i n connec t ion wi th 
r e v i s i n g the c h a p t e r of the a c c i d e n t a n a l y s e s . 
, FWEL 
HOBBINS (RR) and PETTI (DA;T^ F i s s i o n p roduc t r e l e a s e 
from f u e l under seve re a c c i d e n t c o n d i t i o n s . Nucl Tech. 
1 0 1 , 3 ; 1993 , Mar; 2 7 0 - 2 . 
Descr ibes t h a t r e c e n t advances i n the unde r s t and ing 
of f i s s i o n p roduc t r e l e a s e from f u l l under seve re a c c i d e n t 
c o n d i t i o n i n l i g h t wate r r e a c t o r s a r e rev iewed. The e f f e c t 
of t empera tu re and time a t t e m p e r a t u r e , r e c e n t r e s u l t s 
i n - p i l e and o u t - o f - p i i l e s t s and a c c i d e n t s a t t h r e e Mile 
I s l a n d Unit 2 s u g g e s t t h a t the e t t e c t o t fuelmarphology 
H 
3 J 
and e f fec t of fuel chemistry nave important inf luences on 
f i s s i o n product re lease benaviour undler severe accident 
condi t ions . 
HOBBINS (RR) and PETTI (DA;. F iss ion product re lease from 
fuel under severe accident condit ions condi t ions . Nucl 
Tech. 101, 3 ; 1993, Mar; 270-2. 
Describes t h a t recent advances i n the understanding 
of f i s s i o n product re lease from fuel under severe accident 
condit ion in l i g h t water r eac to r s are reviewed. The e f fec t 
oftemperature and time a t temperature, recent r e s u l t s 
i n pele and o u t - o f - p i l t e s t s and acc idents of three mile 
Is land un i t 2 suqgest t h a t the e f f e c t of fuel morphology 
and ef fec t of fuel chemistry have important inf luences on 
f i s s i o n product r e l ease behaviour under severe accident 
cond i t ions . 
q KASAHARA ( F ) . Analysis of metal and oxide fueled subassembly 
accidents in LMFBRs. _In I n t e r n a t i o n a l conference on Design 
and Safety of Advanced Nuclear Power Plants (Tokyo) 
U992) : Proceedings, 1992, Oct; 18-9. 
Describes tha t a comparative subassembly accident 
ana lys i s has been performed for l i qu id metal f a s t breeder 
r e a c t o r s with metal and oxide fuel e lements , r e spec t ive ly . 
:ii 
The study focused on local faults for design basis 
accidents and for beyond design basis accidents. The 
results showed a larger margin to fuel melting in local 
faults, mainly due to the high thermal conductivity and 
low fuel-steel temperature of the metallic fuel elements 
, , GERMANY 
'^  HENNEGES (G). CONTAIN Code applications for LWR. Iri 
International Topical Meeting on Safety of Thermal 
Reactors (Portland) (1992) : Proceedings. 1993 Jul*, 
233-6. 
Describes that the CONTAIN code system offers an 
integrated approach for the analysis of dominant con-
tainment phenomena during nuclear reactor accident se-
quences. It was applied to study the thermohydraulic 
evolution in a typical German PWR after a core melt 
accident and satisfactory results published in German 
Risk Study (GRS) 1979 was found. Results of CONTAIN 
calculations for such concepts indicates that maximum 
pressure can be kept below by taking passive principles 
into account. 
, , HONGKONG 
:^ i, CHING (EMK) and YEUNG (J^iR) . Comparative study of nuclear 
accident consequences for Hongkong. Nucl Tech. 101, 2*, 
1993, Feb; 140-8. 
3.) 
Desc r ibe s the s tudy uses the 1986 Hong Kong a t the 
Daya Bay Nuclear Power S t a t i o n , Hong Kong whether and 
demographic d a t a to de te rmine the a c c i d e n t i s used as a 
s t u d y . The o v e r a l l cumulat ive occur rence f requency 
d i s t r i b u t i o n of e a r l y f a t a l i t y , e a r l y i n j u r y . P a t e n t 
c a n c e r , and t h y r o i d nodule a r e compared wi th those of 
WASH-1400 and a United Kingdom Atomic Energy A u t h o r i t y 
(UKAEA) s t u d y . This s tudy i s g e n e r a l l y c o n s i s t e n t wi th 
t h e WASH-140C r e s u l t s and e x h i b i t s l e s s conse rva t i sm than 
t h e (UKAEA) s t u d y . 
, , INDIA 
CHAKRABARTI (Dj and NARASIMHAN ( S ) . D e t e c t i o n of an SBLOCA 
i n an Ind i an PHWR using a GCR Method. Trans Amer Nucl Soc. 
6 9 ; 1993*, 329-30 . 
Desc r ibe s t h a t sma l l -b reak l o s s of c o o l a n t a c c i d e n t s 
(SBLOCA) have a t t r a c t e d a t t e n t i o n of the n u c l e a r community 
because they tend t o a f f e c t n u c l e a r p l a n t s a f e t y . I t i s 
i m p o r t a n t t o d e t e c t SBLOCAs q u i c k l y to p r e v e n t core 
d e g r a d a t i o n . A r a t i o method i s s u c c e s s f u l l y a p p l i e d to 
d e t e c t SBLOCA of magnitude of o r d e r 0.25><1 or more of the 
t o t a l f low. 
, , OPERATION, FRANCE 
1 -^  DEBES (M). Incident and accident management in PWR 
plants 'The French Approach'. In International Topical 
Meeting on Safety of Thermal Reactors (Portland; (1991; 
Proceedings, 1991, Jul*, 442-4. 
O ') 
Sets up the various aspec ts of accidents management 
and inc idents in PWR plants in France and also descr ibes 
t echn ica l management of the accident condi t ions by 
applying inc iden t /acc iden t procedures, o rganiza t iona l 
management of the accident and focuses o n - s i t e operat ions 
under serious accident cond i t ions . 
, RUSSIA 
MOMOT tGV) and KHRULEV (AA). Experimental determination 
of the leakage of solid fission products at a temperature 
simulating an accident at a nuclear power plant. At Ener. 
75, 5; 1993, Nov*, 866-70. 
Describes that a great deal of attention is now 
being devoted to the analysis of possible accidents 
during over heating fuel, melting of active zone, 
leakage of fission products into the coolant and beyond 
the first loop and containment of nuclear plant. Experi-
mental investigations of the leakage of fission products 
in different media (inert, steam inert, steam air) 
are different at different temperature and have been 
performed for several years at Russian scientific center 
Kurchaatovski institute. Presents the results of the 
140 95 leakage of solidi fission products i.e. 3a, Zr 
, , U.K. 
;i<^ CARBAJO (JJ). MELCOR Code analyse of a severe accident 
'6( 
LOCA at Peach Bottom Plant. Trans Amer Nucl Soc» 69; 
1993; 319-21. 
Describes that a design basis loss of coolant 
accident (LOCA) will compete loss of the emergency core 
cooling systems (ECCSs) has been analyzed for Peach 
Bottom atomic station unit 2 using A/ELCOR code version 
1.8.1. The purpose of this analysis to calcuate best 
estimate for the important events of this accident and 
best estimate source terms. Calculated pressure and 
temperature have been compared at beginning to results 
from the Peach Bottom final safety analysis report 
(FSAR). MELCOR calculated source terms have been compared 
to source terms reported in the NUREG-1465 draft. 
PETELIN iP) and TISEU (I). Parametric study of an 
ATWS accident for NPPKrsko. rn Second Annual Meeting 
of Nuclear Society of Slovenia (Ljubljana) (1993; : 
Proceedings. 1993, Jun; 202-9. 
Describes that ATWS canticipated transient 
without scram) is an event in which an off-normal 
condition occurs, but reactor does not scram on demand. 
It is important to know-how high the reactor cooling 
system (RCSj pressure will go. RELAP5 code was used 
for calculations and initial conditions were applied. 
The analyses have shown that peak RCS pressure depends 
,) ^ 
on moderator temperature coefficient and Doppler 
coefficient. The analysis has also pointed out some 
weakness in RELAP5 program : the point reactor kinetics 
model in RELAP 5 is the main source of inaccuracy in the 
ATWS analyses. 
, , SAFETY 
PELPECH CM). Analysis method of heavy accidents stability 
for the lead cooled fast reactors. Trans Amer Nucl Soc. 
67, i; 1993; 254-6. 
Describes the improvement of the potential of the 
safety for the lead cooled fast breeder reactor projects 
which are in progress in the responses to any state are 
undertaken. The main goal of the concept is the inharent 
safety in regards of ATWS (accident transients without 
scram). 
, , , CIRCUIT 
7^ RON (S). Safety analysis of depressurization in a medium 
sized high temperature gas reactor. Nucl Tech. 96, 1^  
1991, Oct; 37-49. 
Examines that the potential release of fission 
products during a beyond design accident in a medium 
sized high-temperature gas reactor .^ the HTR-500y is 
investigated. The DSNP modular simulation code is used 
to simulate a depressurisation accident. For such 
an extreme accident, the calculated max. localised fuel 
•J J 
temp, reaches 3040°C 43 h after the beginning of the 
accident. The carbon monoxide and helium releases from 
the graphite metrix prove to be an important factor in 
sweeting the fission products from the primary circuit. 
, , FRANCE 
^ n MOURES ( Y ) . Upgrading F r a n c e ' s emergency p l a n s . Nucl Enqq. 
3 6 , 448 ; 1991 , Nov*, 5 1 - 2 . 
I n v e s t i g a t e s i n F r a n c e , I t has re -examines French 
emergency p l ans and implemented t h e l e s s o n s l e a r n e d a f t e r 
t h e Chernobyl a c c i d e n t . These i n c l u d e s a f e t y enhancements , 
mobi l e r e s p o n s e , r e g u l a t o r y measures and improved 
i n f o r m a t i o n f low. 
, , , FUTURES 
'^ 0 QUENIART (D) . Safety of future reactors in France, rn 
International Conference on Design and Safety of Advanced 
Nuclear Power Plants (Tokyo) (1962) : Proceedings, Atomic 
Energy Society. 3, 6*, 1992, Oct*, 21. 
Describes that current thinking the Institute for 
Nuclear Safety and Protection (IPSN) regarding develop-
ments desirable from the viewpoint of safety in a new 
generation of nuclear power plants. The construction 
of which could begin in France at the end of nineties. 
Significant improvements must be be sought, particularly 
as regards the containment, including the core meltdown 
case. (EDF) Electriclte de France, is now considering 
:ll 
establishing the basis of a project of European dimen-
sion I European pressurized water Reactor-€PR) in 
connection with the German utilities and French German 
NPI^ the first options important for safety are to be 
presented by EDF and discussed in early 1993. 
, , MEASURES 
i | BAGDASAROV (YE)T On a safety concept of new generat ion 
NPP uni t s and some r ad ica l t rends in nuclear power. 
Trans Amer Nucl Soc. 67, 1*, 1993", 100-1. 
Describes the basic d i f f i c u l t i e s of the (NPP) 
Nuclear Power P lan t safety ana lys i s being r e l a t e d to 
the beyond design bas ic acc iden t s , i t i s the aspect of 
the problem t h a t i s being considered. Suggests : The 
NPP uni t s c h a r a c t e r i s t i c s should be such, tha t any 
beyond design bas i s accidents with a p robab i l i ty of 
r a d i o a c t i v i t y r e l eases beyond the l a s t p ro tec t ive b a r r i e r 
••ft 
being higher than 10 /(reactor years) no evacuation 
of the civil population would be needed. 
^2^ JOSKIMOVICH (V). Safety culture in nuclear utility 
operations. ^  Fifth conference on Human Factors and 
Power Plants (New York) (1992) : Proceeding. 1992, 
Jun*, 182-7. 
1L 
Describes that accidents are characterized by 
four broad categories of contribution of causes : man 
machine, media and management» strong management can 
minimize the contributions of man, machine and media 
arising from operation of facilities. Management have 
a positive influence through establishment of a proper 
safety culture.The issue of safety assurance via an 
integrated risk management program is discussed. 
]i) NEOGY (P) and LEHNER (J). Use of probabilistic safety 
analyses in severe accident management. ^  International 
Topical Meeting on Safety of Thermal Reactor (Portland; 
U991) : Proceedings. 1991, Jul", 124-30. 
Describes an important considerations in the 
development and assessment of severe a accident mana-
gement strategies is that while the strategies are often 
built on the knowledge base of probabilistic safety 
Analysis (PSA) , they must be interpretable and meaningful 
in terms of the control room indicators. 
CORE 
3^ USYNIN (GB; and BOLDIN (SV). Methods of analyzing 
accidents with core meltdown in fast records. At Ener. 
73, 6; 1992, Dec*, 939-44. 
Describes the following safety requirements of 
nuclear reactors, an analyzed excursion must have been 
ended before core melt down beings. In order to prevent 
an excursion from exceeding the planed limits in any 
stage, safety system have been introduced making use of 
various principles of physics. There is a requirement 
to be melt by reactors which are in planning stage or 
under construction : maximum use of safety features of 
the nuclear reactor. The various stages of an accident 
must be studied to determine time dependent and other 
quantitative characteristics required for assessing the 
effectiveness of protective measures. 
, , , DESIGN 
^ SUDA (K.) . Roles of containment severe accident management. 
In International Conference on Division and Safety of 
Advanced Nuclear Power Plants (TOKYO) (1992) : Proceedings. 
1992, Oct; 23-5. 
Describes that a reactor containment is the last 
physical barrier to protect the public and plant workers 
from unnecessary exposure to radioactivities in the case 
of severe accidents. Thus maintaining the integrity of 
the containment is of the primary importance to prevent 
release of radioactive materials to the environments. In 
order to further increase the level of the safety of 
^t.\ 
nuclear power plants, various accident management measures 
have been proposed and adopted for the containment design. 
^(Q TANGUY ( P ) . Current status of reactor safety : an operations 
perspective. Trans Amer Nucl Soc. 66; 1992; 300-1. 
Describes that there are about 420 nuclear power 
plants which are being operated (currently) around the 
world. They have accumulated an operational experience 
of 5000 reactor-yr and are currently producing llyi of 
the electricity consumed in the world. Considering the 
impact of the Chernobyl accident, it is not surpirising 
that prevention of accidents in these operating plants is 
the first safety priority. Achieving this objective does 
not depend only on the attention given to operation 
and maintenance at the plant itself» it 41so implies a 
sound design and good quality construction. Today, plant 
operators are bearing the main responsibility for nuclear 
safety. 
, FUEL 
b;) KUDRYASHOV (NA;. Mathematical modeling of compression 
wave formation in the interaction of melted fuel and 
coolant. At Ener. 75, 3; 1993, Sep; 680-1. 
Describes that modern requirements on nuclear 
power station safety made it necessary to consider the 
f t 
complex of the rmal and r a d i a t i o n p rocess to a severe 
a c c i d e n t a t a n u c l e a r power i n s t a l l a t i o n . I m p o r t a n t 
problem i s fo rmat ion of a r e a s of high p r e s s u r e i n fue l 
channe l s of r e a c t o r by l o s s of c o o l a n t . Therefore a 
model of high t empera tu re fue l d i s p e r s i o n p r o c e s s i s 
p r o p o s e d . P r e s e n t s t h e c h a r a c t e r i s t i c s of d i s p e r s e d fue l 
a s i n p u t p a r a m e t e r s . 
, HUMAN FACTORS 
PERSESKY ( J J ) . USMRC o f f i c e of t h e Nuclear Regu la to ry 
Research Human F a c t o r s Branch. ^ F i f t h conference on 
Human F a c t o r s and Power p l a n t s (New York) (1992; : P r o -
c e e d i n g s . 1992, J u n ; 11-12 . 
D e s c r i b e s t h a t a human f a c t o r s r e s e a r c h program was 
e s t a b l i s h e d by Nuclear Regula to ry commission (NRCj to 
unde r s t and of human performance and to i d e n t i f y causes 
of human e r r o r , to a c c u r a t e l y measure human performance 
t o o p e r a t i o n s a f e t y and c r i t i c a l e r r o r s , and t b deve lop 
t h e t e c h n i c a l b a s i s fo r r e q u i r e m e n t s , recommendations 
and guidance to human per formance . Summarizes some of 
r e s e a r c h t h a t IWuclear Regula tory Research Human F a c t o r s 
Branch (HFB; i s pursuing i n s u p p o r t of these o b j e c t i v e s . 
, , , MANAGEMENT 
'( LE?/IS (SR). Process for eva lua t ing accident management 
c a p a b i l i t i e s . I_n In t e rna t iona l Topical Meeting on Safety 
of Thermal Reactors (Portland) (1992) : Proceedings. 
1991 , J u i ; 421-5 . 
Mc 
I. 
'to 
Focuses that severe accident management is one 
of the topics for commercial nuclear plants* The Nuclear 
Management and Resources council and the Electric Power 
Research Institute nave been pursuing this issue to 
prepare materials that will assist individual utilities 
in developing their accident management programs. Discusses 
a self process that is intended to help culities under-
stand and their current accident management capabilities 
and determines if the improvements should be implemented. 
SHOTKIN (LM) and LAUBEN (GN). US accident management 
program. Ij} International Topical Meeting on Safety of 
thermal Reactors (Portland) (1992) : Proceedings, 1991, 
Jui; 452-3. 
Describes that the relation between the NRC and 
industry accident management programs is outlined. Three 
research goals are defind, reparating the NRC research 
program into short term and long term activities. 
Elements of an accident management (A/M) Program are 
discussed. 
, , RESEARCH POLICY, U.K. 
KINNERSLY (SR). Pressurized water reactor accident 
research in the U.K. Trans Amer Nucl Soc. 69^ 1993J 
302-3. 
'to 
Describes that light water reactor severe 
accident research carried out in UK since 1970s. In the 
1980Sf It was decided to build a pressurized water reactor 
(PWRJ based on a US design. A decision was made to make 
full use of international, collaboration in acquiring 
the sever accident expertise data and operation of PWRs 
in the U.K. this policy has ensured that current U.K. 
PWR severe accident research is closely integrated in to 
the world wide research effort. 
RUSSIA 
T HOLLOWAY (NJ). Safety of FlBMK muclear power plants 
Nucl Enqq. 34,5*, 1993, Sep-Ocf, 135-41. 
Describes that accident at Chernobyl coineed with 
the beginning of the era. The accident provoked unprece-
ndented openness between the USSR and the West, the 
Research and development Institute of power Engineering 
CKDIPE; has always been responsible for the design, 
development and safety analysis of RBHK reactors. Since 
the accident it has there fore played the leading role 
in investigations of what went wrong and in developing 
programme of RBM<. 
ROSEN (M). Radiological cousequences in the USSR of the 
Chernobyl accident. Ijn International Topical Meeting 
t .' 
on safety of thermal Reactors (Portland; (1991; : 
Proceedings, 1991, Jul*, 399-404. 
Describes that early in 1990, the IAEA responding 
to a request made by the USSR Government in Oct. 1989, 
initiated an international project aimed at evaluating 
the radiological cousequences in the USSR of the Chernobyl 
accident for human health and the environment. And 
describes determining experiments for safe living in the 
contaminated areas of USSR and reviews that project's 
findings. 
, through COiviPUTER 
1-1 GUPTA (SK) and DOLAS (FK). Digital computer simulation 
of posterlated nuclear reactor accident- case of LOCA 
analysis. ^  National symposium on Computer Application 
on Power Plants (Bombay) (1992) : Proceedings. 1992, 
Dec; 321-6. 
Describes that Nuclear Reactors are analysed for 
safety during a number of postulated design basis 
accidents. Large and complex computer programs are 
developed for the anylysis of such accidents. These 
programs not only occupy large computer memory but also 
need large coniputation time. Discusses the need 
development and effort for these computer programs. The 
case of a computer code for loss of coolant accident 
4 > 
ana lys i s i s discussed in d e t a i l with regard to develop-
ment, va l i da t i on and a p p l i c a t i o n s . 
H.s HAWARE (SK) and MARKANDYA (SG). Computer aided ana lys i s 
of the t r a n s i e n t behaviour of nuclear r eac to r conta in-
ment. Ij3 National symposium on computer Applicat ions 
in power p l an t s (Bombay) (1992) : Proceedings 1992, 
Dec; 303-8. 
Focuses t ha t computer codes descr ibing various 
physical p rocess , encounted during postula ted accident 
condi t ions , such as f lu id dynamics, heat t r a n s f e r , 
s t r u c t u r a l dynamics e t c . have become the bas ic tools for 
the ana lys is of the behaviour of nuclear r eac to r 
coucainments. Computer codes also help in understanding 
and i n t e r p r e t i n g the experimental observa t ions . Deals 
with the use of computers for containment safe ty 
ana ly s i s . 
I ' f SOKCIC^OSTIC (M). Water and a i r ingress accidents in 
high temp, r e a c t o r s . Ln I n t e r n a t i o n a l conference on 
Design and safety of Advanced Nuclear Power P lan ts 
(Tokyo) (1992) : Proceedings, Atomic Energy Society, 
1,7; 1992, Oct; 14. 
^J 
P r e s e n t s a numerica l model f o r the d e s c r i p t i o n 
of water and a i r i n g r e s s a c c i d e n t s i n the pr imary loop 
of high t empera tu re r e a c t o r s . The code TINTE i s f u r t h e r 
improved and can be used fo r such an a c c i d e n t a n a l y s i s . 
Thermofluid dynamics a r e t aken i n t o c o n s i d e r a t i o n f o r 
d i f f e r e n t h e a t t r a n s p o r t c h a r a c t e r s t i c s and chemical 
p roces s between w a t e r , a i r and g r a p h i t e (on the b a s i s 
of new e x p e r i m e n t a l r e s u l t s ^ . The computer code TINTE-C 
i s t e s t e d on a f i c t i t i o u s example of a wate r i n g r e s s 
a c c i d e n t a t AVR r e a c t o r . 
, , , COOLANT CIRUIT 
,( ~j KOBARA (SK; and KAFKA (P). Expert systems for emergency 
alarms analysis during accident situation in nuclear 
reactors. Nucl. Ener. 37,2*, 1992', 139-2. 
Focuses that efforts are being made in developing 
expert systems to support the operating staff in nuclear 
reactors. It is possible to model such expert knowledge 
in expert systems and this can be applied in diagnosing 
an accident situation like the loss of coolant accident 
(LOCA;. Two small experty systems examples have been 
developed and explained One identifies LOCA alarm in 
a heavy water research reactor and second example 
idetifies the type of medium/small leakage LOCA in a 
coolant circuit of a PWR. Suggests safety actions. 
, , U.K. 
•jy CEPIN (M). Engineered safety features a c tua t ion system 
u n a v a i l a b i l i t y a n a l y s i s . I_n F i r s t Meeting of the Nuclear 
society of Slovenia (Ljubljana; (1992) : Proceedings. 
1992, Jun; 237-42. 
Considers the u n a v a i l a b i l i t y ana lys i s of one of 
the safety systems a t the krsko nuclear power p lan t the 
engineered safe ty features ac tua t ion system. The function 
of the system i s to sense accident stftations and to 
i n i t i a t e opera t ion of engineered safety fea tu res in ord er 
to prevent or mi t iga te damage the core and ensure 
containment i n t e g r i t y . System modeling was performed by 
the f au l t t r ee to chnique. Component data i s gene r i c . 
, through COMPUTER 
ARELLANO ( j ) CO^ DE : a d iagnos t ic expert system for 
Laguna Verde nuclear power p l a n t . Jjn I n t e r n a t i o n a l 
conference with Expert systems Applications for the 
E l e c t r i c Power Industry (New York) (1993) : Proceedings 
1993, Dec*, 1 0 - 1 . 
Describes tha t an expert system for diagnosing 
f au l t s and processing alarms during operat ion of system 
of a bo i l ing water nuclear power r e a c t o r . The main 
fea tures of t h i s system are i t s systematic knowledge 
. ) L 
methodology, based on p r o b a b i l i s t i c r i sk ana lys i s 
techniques and an alarm machanism A t o o l , GENESIS was 
used in the cons t ruct ion of t h i s prototype. 
V MIYAKE (0) and SEINO (H). Development of CONTAIN code 
for FBR sever accident a n a l y s i s . I_n I n t e r n a t i o n a l 
conference on Design and safety of Advanced Nuclear 
Power p lan ts (Tokyo) (1992) : Proceedings, Atomic Energy 
soc ie ty . 4 ; 5 ; 1992, Oct; 41 .4 . 
Describes t ha t C0NTAIN-L?<4R has been designed 
as an in tegra ted analys is code for physical chemical 
and r ad io log ica l consequences of a postula ted severe 
accident in FBRs. In p e r t i c u l a r , sodium r e l a t e d phenomena 
are spec i f ic i s sues in the FBR a n a l y s i s . For t h i s 
perpose, CONTAIN-LMR has numerical computational models 
for sodium f i r e s and chemistry sodium concrete i n t e r a t i o n , 
f i s s i on product re lease from a sodium pool. Development 
and va l ida t ion works of these models a t PNC are presen-
ted Too. 
USYNIN (GB) and BOLDIN (SV). Resul ts of analysing 
accidents with core meltdown in f a s t r eac to r s with 
sodium a t the coolant . At Ener. 73,6U992,Dec*, 433-8. 
•ui 
Described the set of programs for computer 
calculation of the main stages of accidents with core 
meltdown. These programs were used in a computational 
analysis of an accident in which the passage cross section 
of and individual fuel element is blocked and also for 
compating the displacement of the fuel toward the bottom 
of the vessel and also used in the removal of the 
residual heat generated from the destroyed core in an 
accident involving melting of the core material in a 
considerable number of fuel assemblies. 
f f U . ^ . A • 
^ PARKER (M). Online expert systems for monitoring nuclear 
power plant accident. Iji International Emergency Manage-
ment and Engineering conference - (USA) (1993) : i^ rocee-
dings. 1993, Apr^ 134-5. 
Focuses that the Illionois Department of Nuclear 
Safety is exploring the use of experty system technology 
for remote power plant accident diagnostics. Presented 
in two parts, describes current programs and future 
possibilities for analysis of abnormal events at Illinoi s 
nuclear power reactors. The combined programs offer 
benefit for early detection of serious power reactor 
accidents and protection of the off-site public from the 
consequences of radiological accidents. 
v) J 
^ XING (L). Use of neural networks and a prototype expert 
system in B'^ ATWS accident diagnosis. _In International 
conference with Expert system applications for the Electric 
power Industry (New York) (1993) : Proceedings 1993, 
Dec; 12-4. 
Describes that Neural networks and a symbolic 
expert system are employed to form a prototype system in 
BwH anticipated transients with-out scram (ATWS; accidents 
diagnosis. The expert system can simulate ATWS strategy 
developed by Pennsylvania Power and light Company. It 
undertakes diagnosis using, an event tree structure, 
and can execute the trained (BP) back propagation networks. 
The expert system is also available to deal with 
temporary loss of reactor water level information. 
USA 
3 -' KUO-FUCHEN. Effect of system pressure on reactor power 
limits criteria. Nucl Tech. 103,2; 1993, Aug; 199-205. 
Describes normal operation conditions and accident 
for the Savanah River site heavy water production reactor 
(SRSHWR) in the reference of Savanah river USA SRSHWR 
are based on different criterion than that used for 
boiling water reactors (BiVRs) and pressurised water 
reactors (PWRs). The critical heat flux (CHF) is the 
.) 't 
most frequently used l imi t ing c r i t e r i o n for BV/Rs and 
PWRs. Operating powers for SRSHV/R, which runs a t 
s i g n i f i c a n t l y lower pressures than commercial r e a c t o r s , 
are l imited by the on se t of a p a r a l l e l channel flow 
i n s t a b i l i t y OFI. The CHF and OFI c r i t e r i a for PVms, 
B'Mst and the SRS-HWR are compared. 
, U.S.A. 
0S30RN (MF) and LORENZ ( R A ) . Fiss ion product r e l e a s e 
under LWR severe accident cond i t ions . Nucl Saf. 33,3', 
1993, May; 344-7. 
Describes that a la rge f rac t ion of the ex i s t i ng 
f i s s i o n product re lease data has been col lec ted from 
experiments a t 0 ak Ridge National Laboratory (ORNL) . 
Tests of high - burnup- l ight water reac to r fuel and also 
simulated fuel with f i s s ion-product t r a c e r s , have been 
conducted a t temperature upto 2700k, The t o t a l r e l e a s e s , 
on l ine re lease data for 85kr and 137p l^nin i n t e r v a l s 
throught the t e s t s provided re lease ra t e ve lues . The 
most v o l a t i l e f i s s i on product elements krypton, iod ine , 
and cesium - are released atmost t o t a l l y a t the highest 
temperature with l i t t l e e f f ec t of atmosphere but the 
r e l ea se s of f i s s ion product s trongtium, molybdesum, 
suthenium, antemony, barium are s ens i t i ne to atmosphere. 
Data for krypton and cesium re l eases have been used to 
y) J 
d e v e l o p theoRNL Deffusion r e l e a s e model , t r a n s p o r t 
b e h a v i o u r , chemical forms a l s o have been i n c l u d e d . 
' SAFETY ANALYSIS, 
S (: GANEY ( I K ) . Records improvement and s a f e t y enhancement of 
the fue l cyc le i n the meta l f u e l - m e l t r e a c t o r . Trans Amer 
Nucl Soc. 6 7 , i ; 1993, Aug*, 1 9 8 - 9 . 
Examines the dravrt)acks of the fue l cyc l e of upto 
d a t e f a s t r e a c t o r s a re nece s sa ry to produce fue l e lements 
fue l assembly , f u e l s i n c l u d i n g those from i r r a d i a t e d or 
re-empioyed m a t e r i a l s , compulsory chemical r e - p r o c e s s i n g 
a t p l a n t wi th i r r a d i a t e d f u e l t r a n s p o r t e d to them from 
d i f f e r e n t NPPs over to s e n i t a r y unpro tec ted t e r r i t o r y and 
f i n a l l y , r a d i o a c t i v e p roduc t s accumula t ion w i t h i n the 
fue l e lement c l add ing when those r a d i o a c t i v e p roduc t s a re 
i n the r e a c t o r wi th a p o t e n t i a l f e a s i b i l i t y of t h e i r 
emergency r e l e a s e under the core meltdown. 
y RUNOV ( B I ) . VPBER-600 pas s ive s a f e t y r e a c t o r p l a n t f o r 
t he medium s i z e NPP of new g e n e r a t i o n . Trans Amer Nucl So c . 
6 7 , i ; 1993; 1 3 8 - 2 . 
Examines t h a t VBBER-600(RP; a v e s s e l type PVIR 
f o r the enhanced s a f e t y n u c l e a r power p l a n t of new 
, - 9 
O ! ) 
g e n e r a t i o n the s a f e t y l e v e l i s achieved through adopt ion 
of the fo l lowing des ign d e c i s i o n : - Primary c i r c u i t 
leak t i g h t arrangement^ - i n t e g r a l r e a c t o r type J - g -a rd 
v e s s e l for r e a c t o r and pr imary c i r c u i t systems accommoda-
t i o n j - p a s s i v e s a f e t y systems t h a t do not r e q u i r e e x t e r n a l 
power and c o n t r o l a c t i o n s fo r a c t u a t i o n or s e l f a c t u a t e d 
d e v i c e s . VPBER-600 RP s a f e t y l e v e l a l lows to use the 
p l a n t bo th i n NPP and i n - c o - g e n e r a t i o n p l a n t l o c a t e d near 
h e a t consumers . 
, HUMAN FACTORS 
I ^kXiWN ( Y I ) . human f a c t o r and o r g a n i z a t i o n to s u p p o r t 
n u c l e a r power r e a c t o r . At Ener . 74,4*, 1993, Apr*, 3 2 3 - 5 . 
Desc r ibes t h a t the human f a c t o r i s a c e n t r a l 
problem and has been s t u d i e d by e n g i n e e r i n g s p e c i a l i s t s 
fo r a long t ime the human f a c t o r was known t o p l ay l ead ing 
r o l e i n the t h r e e Meles I s l a n d and Chernobyl, a c c i d e n t s . 
Ana lys i s r e v e a l s t h r e e b a s i c f a c t o r s which e f f e c t the 
s a f e t y of n u c l e a r power r e a c t o r s : ( 1 ; I n t e r n a l p h y s i c a l 
p r o p e r t i e s of the r e a c t o r which provide s e l f p r o t e c t i o n 
under breakdown and a c c i d e n t c o n d i t i o n s (2) r e l i a b i l i t y 
of t e c h n i c a l systems which p rov ide m o n i t o r i n g , c o n t r o l , 
a c c i d e n t p r e v e n t i o n hea t r e l e a s e (3) r e l i a b i l i t y of the 
r e a c t o r c o n t r o l p e r s o n a l . 
-i / 
HUMAN FECTORS, 
NiASUDA ( F ) and KAWANO ( R ) . E f f e c t of human f a c t o r s on 
p l a n t s a f e t y . IJQ I n t e r n a t i o n a l Topical Meeting on 
s a f e t y of thermal Reac to r ( P o r t l a n d ) (1991) : Proceedings 
1991 , J u i ; 6 3 1 - 8 . 
Con t ro l room o p e r a t o r performance d a t a i n the 
s imula ted p l a n t a c c i d e n t c o n d i t i o n s were c o l l e c t e d and 
summarized. The program began in 1984 as a j o i n t r e s e a r c h 
e f f o r t among Japanese b o i l i n g water r e a c t e r (BIVR) i n d u s t r y 
g roup . This paper summarized the r e s u l t s of the a u t h e r ' s 
asseseraent about the e f f e c t s of o p a r a t o r suranerized 
performance on the BIVR p l a n t p r o b a b i l i s t i c s a f e t y a s s e s s -
ment (PSA) based on t h e i r s emula to r d a t a . 
, METHODOLOGY, CANADA 
WALS WCHTH ( J A ; . Safety a n a l y s i s fo r nuc l ea r fue l 
experiments. Ln th i rd I n t e r n a t i o n a l conference on 
CANDU Fuel (Toronto) (1992) : Proceedings, 1993, Oct*, 
21 .23 , 
Describes tha t many experimental f a c i l i t i e s 
used for fuel research in Canada and abroad make use of 
research reac to rs or other high cap i t a l investments . 
Special precautions are often required to p ro t ec t the 
ope ra to r s , the experimentar, and the general publ ic from 
.i > 
potentially dangerous conditions. To reduce any risk 
a detailed safety analysis is prepared, and approved by 
the nuclear regulatory agency. Discusses a scope and 
methodology that may oe used in the preparation of final 
safety for nuclear fuel elements. 
, RUSSIA 
i-J FUPKO (VY). Problems of nuclear and r ad i a t i on safety for 
space nuclear power and engine systems (NPS) and (NES) 
I n . I n t e r n a t i o n a l confernence on Design and safe ty of 
Advanced Nuclear Power p lants (TOKYO) (1992) : Proceed-
ings . 1992 Oct; 64-7 . 
Describes tha t one of the most important problem s 
of nuclear power appl ica t ions in space i s nuclear and 
r ad i a t i on s e c u r i t y . Therefore t h i s a r t i c l e i s d e a l t with 
Russian experience in t h i s new f i e ld of nuclear science 
and engineer ing, since some space nuclear power systems 
using the d i r e c t conversion p r inc ip le have been developed 
and many uni t s were launched to space o rb i t s in Russia 
Kazakhsian from 1970 t i l l 1998 with p a r t i c i p a t i o n of 
TPPE. Some new aspects of nuclear safety arrangement used 
a t the launch s i t e are touched on in th i s r e p o r t . 
, through COMPUTER 
r?^DIV/AKAR (MP) and RATHOD (NC), Knowledge based operator 
a s s i s t a n t for NPP. Tn National symposium on computer 
Applicat ions in Power Plants (Bombay) (1992j : 
Proceedings. 1992, Dec', 66-71. 
Describes tha t knowledge based operator adviser 
CKBOAj has been developed to help nuclear power reac tor 
operators to ensure safe and e f f i c i e n t p lant opera t ion . 
KBOA works in a MS-Windows environment on a PC. The plant 
model i s represented by event t rees and f au l t t r ees 
derived from p r o b a b i l i s t i c safe ty ana lys is (PSA) s t ud i e s , 
in the knowledae base of (KBOA). PSA studies are normally 
done a t design/planning stage of the p l an t . The enormous 
amount of data required for PSA i s represented concisely 
using object or iented technique. 
{^ -; ICHIYEN (MM). Overview of world t rends in safe ty c r i t i c a l 
computer a p p l i c a t i o n s , Iji Twelth Annual conference (Toronto; 
(1991; : Proceedings, Canadian Nuclear Society. 1991, 
Jun; 353-6. 
Describes t ha t although world wide use of computers 
for safety c r i t i c a l functions across i n d u s t r i e s has been 
increas ing , there are a number of concerns t h a t have 
inh ib i t ed t h e i r widespread acceptance for these app l i ca -
t i o n s . Attemps to iden t i fy the fac tors for and aga ins t 
the use of computers ( so f tware -per t i cu ia r ; in safe ty 
C'll 
critical applications and reviews approaches used in 
the world to impliment software safely. It also describes 
how the Canadian nuclear industry's approach compares 
to word practice. The main elements of this approach 
are : simplicity of functionality, defense m depth*, 
use of abalance approach. 
, WAR ON U.S.A. 
-^1 STRITAR (A) and /MVKO (B). Some aspects of nuclear power 
plant safety under was conditions. Nucl Tech. 101,2*, 
1993, Feb*, 193-01. 
Describes that the Krsko nuclear power plant in 
Slovenia found itself in an area of military operations 
in the summer of 1991. This was probably the first 
commercial nuclear power plant to have been threatened 
by an attack by fighter jets. Some aspects of nuclear 
power plant safety under war conditions are described, 
such as the selection of the best plant operating state 
before the attack and the determination of plant system 
and dose releases from the potentially damaged spend 
fuel in the spent fuel pit. The plant should be brought 
before the attack is cold shutdown, and radiological 
consequences to the environment after the spent fuel 
is damage and the water in the pit is lost are not 
very high. 
0 I 
STRITAR (A) and MAVKO (B). Vulnerability of the nuclear 
power plant in war conditions. ^ Iji First Meeting of the 
Nuclear Society of Slovenia (Ljubljana) (1992) : 
Proceedings. 1992, Jun; 146-53. 
Describes that in the summer of 1991 the nuclear 
power plant Krsko, in Slovenia found itself in tne area 
of military operations. This was probably the first 
commercial nuclear power plant threatened with the air 
jet attack. Some aspects of nuclear power plant safety in 
war conditions are described : the selection of the best 
plant operating state before the attack and the deter-
mination of plant system vulnerability. It was concluded, 
that the best operating mode, into which the plant should 
be brought before the attack is the cold shutdown model. 
The problem of nuclear power plant safety in was conditions 
should be addressed in future in more detail, 
SAFETY MEASURES 
ADAACV (EO). Progress in lead-cooled fast reactor design. 
In International comference on Design and safety of 
Advanced Nuclear Power plants (Tokyo) (1992) : Proceedings 
1992, Oct; 25-7. 
Deals with the progress in implementation of 
the inherent safety principle in the lead cooled fast 
o,j 
reactor and also deals with the 300 MW(e) BREST reactor, 
mainly due to the use of the inherent safety features 
specific for fuel, coolant and other reactor components 
as well as some of its design. 
(:j ADAMOV (EO) and KUKLIN (AN). New generation of NPP with 
boiling water reactor of improved safety. Trans Amer Nucl 
Soc. 67,i; 1993; 119-0. 
Describes that the nuclear power plants (NPPs) 
with boiling water reactors of improved safety are being 
developed. While developing NPP of the new generation, 
26 years operating experience are used with the commercial 
and pilot VK-50 NPP in Dimitrovgrad. the principle of 
operation and standard design solutions of boiling water 
reactors favour the attainment of improved safety properties. 
/I r AMICO (PJJ. Use of probabilistic analysis in the design 
process for advanced power reactors, I_n International 
Topical Meeting on safety of thermal Reactors (Portland) 
(1991) : Proceedings. 1991, Jul*, 569-71. 
Focuses that advanced power reactors will be 
designed to meet a set of deterministic design criteria. 
o 
{-
Advanced r eac to r s u t i l i z e s a s e t of quan t i l a t i ve design 
goals for both sa fe ty , in terms of r i sk to the pub l i c , 
p roduc t iv i ty , interms of p lan t capacity f ac to r . Thi: use 
of p r o b a b i l i s t i c methods wi l l help to proac t ive iy ident i fy 
a reas of non compliance in the app l ica t ion of design 
progresses . 
a Bi|€|lUUL»(Crt; and M l t ^ F (R.A.) . System 80+PVVR safety design 
Nucl. Saf. 3 3 , 1 ; 1992 Jan; 47-57. 
Descr ibes , tha t goal i s to make ava i l ab le a 
p re - l i censed standardized p lan t design tha t can s a t i s fy 
t ha t need for a r e l i a b l e and economic policy and economic 
supply of e l e c t r i c i t y for r e s e d e n t i a l commercial, and 
i n d u s t r i a l use sefty i s the hallmark since 1985, ABB 
combustion Engineering Nuclear Power and Duke Engineering 
and Service have been developing the next generat ion of 
pressur ized P^WR; p lants for worldwide deployment. This 
has been achieved with the system 80+standard p lan t 
des ign . 
•y [- BERGnLSON ( B j . Some safety aspects of a modular heavy 
water r e a c t o r . I_n In t e rna t i ona l conference on Design 
{ ) t 
and safety of Advanced Nuclear Power Plant (Tokyo) (1992) 
: Proceedings, Atomic Energy Society . 1, lll\ 1992, Oct. 
P. 1.10. 
Focuses tha t the p roper t i e s providing passive 
pro tec t ion to a modular heavy water and NTP as a whole 
are described the r e s u l t s of t h e o r e t i c a l i n v e s t i g a t i o n of 
the most ser ious accidents : simultaneous rupture of 
pipes of the second loop and des t ruc t ion of the maindement 
of the r eac to r - a modulus are presented . 
7 / BURUKIN (BP) and KLIBOV (AV). Nuclear research r eac to r 
sa fe ty . 67, 1*, 1993*, 103-4. 
Describes tha t the Five research r e a c t o r s (RR) 
are operated a t the Research I n s t i t u t e of Atomic Reactors. 
These are follows : - the SM-2 high flux vessel (5 MPa 
vesse l pressure) water-mode-rated and cooled reac to r with 
beryll ium re f l ec to ry - the MIRMI mater ia l science chanel 
and pool r eac to r with beryll ium stacking (fuel assemblies 
are cooled in channels with pressure water about 1.4 /viPa, 
s tacking with pool water*, - the RBT-6, RBT-lO/l and RBT-
10/2 pool type reac tors ( the l a s t two are united in to 
the RBT-10 complex). Their safety problems are common 
cha rac t e r . All the reac tors have a-ve temperature feed 
back. Due to use of highly enriched uranium as a fuel the 
U.) 
temperature reactivity coefficient of the Doppler 
effect is very low and does not exceed -lO"^ K/C K ) . 
7L CAIR^ (M) , Innovative safety systems for im's. Trans 
Amer Nucl Soc. 67,1; 1992, Sept; 138-42. 
Describes that the design of the NARS nuclear 
plant: the design philosophy was to propose a nuclear 
power plant of the most experienced, traditional type 
from the point of view of the operation principles. 
But it reviewed completely as for its safety characterstic^ 
which had to rely universal rules of inherent safety 
which are : simplici y, passivity, ralence on inharently 
safe physical phenomena, reliance on simple physical 
lows to perform the protection action. In the article 
the various safety features of the MARS nuclear plant are 
reviewed, with the identification of the safety criteria 
adopted in their develojxnent. 
; > 
CHOPELAS (AP) and BALL (RM). Passive safety of MIPH. 
Trans Amer Nucl Soc. 69; 1993; 178-9. 
Describes that (MIPR) Medical Isotope Production 
Reactor is an aqueous homogeneous reactor designed the 
0 0 
minimum possible waste heat and waste radioactive 
products, lowest uranium consumption and enhanced passive 
safety to produce medical isotopes that are based on 
short lived fission products. A major product of the 
reactor is 99Mo, which decays to a daughter is otope, 
99Tc, which can be fixed chemically to pharmacauticals. 
Technetrura-99 is widely used by the medical community 
for dianostic purposes arising from the short half life 
and desirable gamma energy of decay. The only approved 
method of obtaining 99Mo for use in humans is from 
afission product using chemical separation means. 
7'y DEBRU (M) and MITCHELL (CHj. Technical progress with the 
EFR design. IJQ International conference on Design and 
safty of Advanced Nuclear Power Plants (Tokyo) (1992) : 
Proceedings. 1992, Oct*, 15-6. 
Focuses that in 1988 the utilities, R and D 
organisations and design and construction companies 
joined in the (ERR; European fast Reactor, Programme. 
During a five year period, a concept design combining 
the best feutures from previous national projects and 
in corporating features, will be developed and validated. 
Progress made so far and the main achievements which 
have been obtained are described and the strategy towards 
achieving competitiveness is given. 
i) t 
"~1 > 
EIBL (J) Design concept for PWR containments. Fifth 
workshop on containment integrity (Washington) (1992) : 
Proceedings. 1992, May*, 337-9. 
Focuses that it can not be avoided the tremendous 
energy demands of fast growing world population nuclear 
energy generation. Describes that the safety of nuclear 
power plants can be increased by building containments 
which will be able to severe core melt accidents. Conse-
quently, for a new containment design high static and 
dynamic internal over pressures must be taken into account 
the design concepts includes installation of a core 
catcher system and removal of decay heat in a passive 
manner. Several failure mechanism of the reactor pressure 
vessel must be considered in the toncept. Three design 
alternatives with different wall structures and cooling 
systems are demonstrated. 
'% EGOROV ( W ) . AST-500 reactor plant- safety. Trans Amer 
Nucl Soc. 67,1; 1993; 249-51. 
Describes that the AST-500 is designed for heat 
generation and supply for heating and hot water applica-
tions. Reactor thermal output is 500 MW. The heat 
supplied as hot water at a temperature of 150°c and a 
0 > 
pressure of 2.0 MPa. Virtually complete utilization 
(98;^ ; of the primary heat, generated by the nuclear fuel 
in combination with absence of heat releases into the 
natural water and atmosphere plus econiogical cieaniless 
of the power source is to the adventage of the AST-500 
as compared to the heat generating stations and nuclear 
Co-generating plants. 
7 'Z GAZDA (PA; and BHATT (PC;. Nuclear plant license 
renewal structural issues. In. American power conference 
(Chicago; (1991) : Proceedings. 1, 29; 1991, Apr-May*, 
5 25-30. 
Explains during the next 10 years, nuclear power 
plant licence renewal is expected to be come a signi-
ficant issue recent Electric Power Research institute to 
be technically and economically feasible. Filing an 
application for liknse renewal with the Nuclear Regula-
tory commission (NRC; entails verifying that the systems, 
structures, and components essential for safety will 
continue to perform their safety functions throughout 
the license renewal period. 
7 c/ GLUSHKOV {YS), Nuclear safety assurance for space ther-
mionic reactor with positive temperature effedt. _in AlP 
f) 
conference (VSA) (1993) : Proceedings 1, 271', 1993, Jan*, 
281-5. 
Describes that employment of nuclear power systems 
with a thermionic converter reactor (TCR) as a power 
source shows promise as applied to space exploration. 
Devotes to the analysis of the TCR nuclear safety 
dependence on temperature effects using the Topaz-II 
SNPS reactor as an example. It is shown that a positive 
temperature effect better provides for SNPS safety than 
a negative effect as applied to space reactors. 
-^  I GRIPPING (EP). NUMARC/Industry- government regulatory 
inter face. In American power conference (Chicago) 
(1991) : Proceedings. 29*, 1991, Apr-May*, 170-2. 
Describes briefly the regulatory interface between 
the NR.C (Nuclear Regulatory Commission) and the industry 
for the prepose of license renewal license renewal for 
nuclear power plants is a major goal of both the united 
states Government and the nuclear industry and focuses 
on renewal of opprating licenses as opposid to life 
extension. This will be bared on the cost and benefits 
of developing the application, any conmetied replacements 
of major components and the relative costs of securing 
alternative power. 
C HAKATA (T) Safety design philosophy of Mitsubishi P.VRs. 
In second International conference on Advances in power 
system control (London) (1993) : Proceedings. 1993, Dec. 
253-8. 
Describes that the basic design philosophy of 
Mitsubishi (PWRs) is discussed and compared with British 
PWR. PWR plants are designed in accordance wi h the Japanese 
regulatory guidelines which are similar to American 
IAEA safety criteria. It is based on defence-in-depth 
principles. The safety design systems of six key items. 
Describes to show the difference in the design philosophy 
UK and Japan. 
3,1 lONAITIS (RR). Perspective means for nuclear reactor control 
Trans Amer Nucl Soc. 67, 1, 1993; 253. 
Describes hydraulic, pneumatic and thermal 
electric attuation methods for use in nuclear reactor 
control and safety systems. 
8i-KABANOY (L) and GASPARINI (M). IAEA activities on safety 
aspects of future nuclear power plants. ^  International 
conference on Design and safety of Advanced Nuclear Power 
Plants (Tokyo) (1992) : Proceedings, Atomic Energy society 
3,5; 1992, Oct; 23. 
Focuses that the IAEA goals in the activity of 
safety aspects of future power plants (NPPs) are described, 
An analysis of findings and conclusions of IAEA meetings 
and conferences as related to safety of future NPPs was 
done and classes and definitions related to future NPPs. 
Plans of the IAEA future activities on the safety aspects 
of future NPPs a re described. 
'^ ;_ KIRYUSHIN (AI). Safety concept of pilot-industrial reactor 
plant VGM. Trans Amer Nucl Soc. 67,i; 1993; 165-73T 
Describes an important fector of nuclear power 
engineering development. Now a days it is striving for 
spread of its use for production of process and district 
heat including a high potential one. Great possibilities 
in this respect are opened by the use of HTGRs. It is evi-
dent that in further power development the safety aspects 
considered at a qualilatively level. It must be put into 
the foreground. This necessitates the development of 
a new generation enhanced safety nuclear reactor concept. 
9 J MAKIHARA (Y) and i^TO (T). Study of PWR Hybrid safety 
systems. In International conference on Design and safety 
of Advanced Nuclear Power Plants (Tokyo) (1992J: Proceedings, 
Atomic Energy Society. ,1/3; 1992, Oct*, P 0.3, 
Described that the study to apply safety systems to 
PWR has been performed by many organisations. On the other 
hand, the study active passive systems is also being evaluated. 
There is shown another approach to improve PWR safety systems. 
The Hybrid safety systems which is the combination of passive 
safety systems and an active safety system has possibilities 
to improve both reliability and plant economy. Selection of 
elemental technologies to construct the whole system is 
discussed. 
^L^ MILTE^©ERGER (JR;. Safety performance evaluation. In Inter-
national Topical Meeting on Safety of Thermal Reactors^,Port-
land; (1991): Proceedings, 1991, Jul*, 660-4. 
Describes that Pennsylvania Power and light has defined 
the nuclear safety objectives:Ca) minimizing transients Cb^ 
adharence to the safe operating envelop, and (c; controlling 
radioactivity and its effects. Tabulates and analyses 
departures from the defined conditions. Comparison of current 
data with past performance data provides a reasonably objec-
tive method of performance trends. Senior management has 
found this approach to be useful in evaluating operation and 
in allocating resources to enhance performance. 
i 6 
MITENK.OV (FM). Advanced commercial f a s t r e a c t o r . I_n 
I n t e r n a t i o n a l conference on Design and Safety Advanced 
Nuclear power i^lants (Tokyo) (1992;: Proceedings. 1992, 
Oct; 29 -1 . 
Examines the p r inc ipa l t rends in f a s t reac tor p lant 
improvements and ensuring t h e i r competitiveness vdth PWRs 
are determined on the base of BN-350, BN-600 and BN-800 
f a s t r eac to r s development* const ruct ion and operat ion 
exper ience . Main engineering approaches are given for 
commercial power u n i t with 600 M we f a s t r e a c t o r . There are 
presented reac tor P lan t system, component and concepts , 
aimed a t the reduct ion of cons t ruc t ion and power generat ion 
c o s t s . 
^ MTENKOV (FM). VPBER-600 enhanced safe ty water cooled medium 
power r eac to r . I_n I n t e r n a t i o n a l conference on Design and 
Safety of Advanced Nuclear Power Plants (Tokyo) (1992): 
Proceedings 1992, Oct; 45-6. 
Focuses on the VPBER-600. The VPBER-600 new gene-
r a t i o n reactor i s a water cooled and water moderated medium 
power r eac to r with an i t e g r a l primary c i r c u i t arrangement. 
The VPBER-600 p ro jec t makes the maximum use of se l f p ro tec t i -
veness and passive safety p r i n c i p l e s which are perfected 
in the AST-500 J^DHP and approved by (IAEA) I n t e r n a t i o n a l 
i t 
Atomic Energy Agency expertise. A simple circulation circuit 
and high levels of natural circulation are provided which 
allows core cooling in all emergency situations. The 
integral arrangement of equipment allows the exclusion of 
accidents with large or medium primary circuit leaks. 
f~J ORLOV(W) and SLESAREV(IS) , A nuclear Power station with 
a steam and Water Cooled reactor of improved safety. 
Thrm Engg. 37, &; 1990 Aug; 408-12. 
Describes the nuclear power industry, and the tragic 
experience of major accidents at nuclear stations has 
compelled a reconsideration of reactor plant requirements 
apply to reactor (Nuclear;: ensuring of safety, a high 
level of efficiency, effective utilisation of fuel. The 
accent lies on realising the self protectiveness principle 
in reactor, i.e. on ensuring safety due to employing the 
physical properties of a reactor and passive safety system. 
(^7 OSTORM(L) and KEPLAN(B). Assessing safety Culture. Nucl 
Saf. 34, 2; 1993, Ap-Jun*, 163-72. 
Describes that the concept of safety culture developed 
after the charnobyl accident the safety culture of an 
/ . ) 
o r g a n i z a t i o n ' s i s very complex and hard to study, but i t i s 
poss ib le to examine norms which make up the c u l t u r e . A 
w r i t t en servey instrument was developed to examine the 
safe ty cul ture of a (DOE; Department of Energy Cor t rac tor 
a t the I daho National Engineering Laboratory (I^EL) , USA. 
This instrument was developed by determining safety norms 
of the o rgan iza t ions . The servey instrument was used by DOE 
to assess the sa fe ty cu l tu re a t INEL* 
%^\ PETROV (VNJ. C r i t e r i a for evaluat ion of ef fec t iveness of 
nuc lear - reac tor safe ty b a r r i e r s . At Ener, 73 , 1*, 1992, 
J u i ; 51-4. 
Describes t h a t according to general safety regu la t ions 
uFB-b8 the system of b a r r i e r s to the en t ry ioniz ing rad ia t ion 
and radio ac t ive mate r ia l s in to the environment. Also 
includes the fuel metrix and fuel element j a c k e t , the 
boundary of the core coolant loop, and harmetric pro tec t ion 
of the containment systems. Ba r r i e r s are es tab l i shed in the 
design documentation for the reac tor i n s t a l l a t i o n and 
depend on a number of f a c t o r s , the r e a c t o r type and power, 
fuel type, spec i f i c thermal load, operat ing condi t ions e t c . 
w\; PETROV (Y V;. new approach to f i s s ion reac to r safe ty . 
Nucl Saf. 33 , i ; 1992, Jan-Mar; 1-5. 
' '<) 
Describes t h a t the development of safe nuclear 
energy production acceptable to societyf the future use of 
s t rongly s u b c r i t i c a i r eac to r s (k = 0.96 - 0.97) dr iven by 
proton or deutron acce le ra to r s i s proposed. An acce le ra to r 
with a current of 40m. A and p a r t i c l e energy of about 0.8 
GeV/nucleon wi l l provide 2GWit) r e ac to r power. 
^1 SAFONOV (V K). Steam-separator modernization as a way to 
improve RBMK-1000 sa fe ty . At Ener. 73 , i ; i992;598-602 . 
Describes on way to improve the safety of an RBMK-1000 
with a seperat ing drum 2.3m in diameter ( f i r s t s tage of the 
nuclear power p l a n t s ; and Focuses t ha t modernization of 
the devices in s ide the v e s s e l , which allows the water margin 
to be increased and long term emergency shut down cooling 
of the r e a c t o r ' s steam-generating channels to be accomplished 
through the steam-water pipes from sepera t ing drum.The 
i s accomplished by replac ing the stock devices ins ide the 
vesse ls by a system. 
Cj l_Si^ECTER^H;. Nuclear safe ty: an overview of i t s e f fec t iveness 
and e f f i c i ency . lj\ I n t e r n a t i o n a l Topical Meeting on safety 
of thermal Reactor (Port land; (1991): Proceedings. 1991, 
J u i ; 407-10. 
••1 
Identifies why the nuclear community has been effective 
in achieving low risks. It argues that it is now importance 
to become more effecient in achieving these low risks. A 
three phasipilot program is described using the James A. 
Fitz Palrick PRA as the reference document, to bring about 
greater efficiency through risk based regulation. 
^\'\ TZANOS (CP) and HUNS(B) . Prediction of wind effects on 
RVACS performance. Trans Amer Nucl Soc. 69; 1993; 265-7. 
Focuses that one of the main safety features of current 
liquid metal reactor (L^R) designs is the utilization of 
heat revoval systems that remove heat by matural convection 
The reactor vessel auxiliary cooling system (RVACS) removes 
decay heat by natural circulation of air in the gap between 
the guard vessel. The reactor heat is released to the atmos-
phere through multiple stacks. The RVAC performance is 
a function of the pressure difference between airflow inlet 
and outlet. The pressure difference between inlet outlet can 
be affected by wind speed and dixectioiu^^^'^&itjb^m^p^ve of 
^^ .^r this work was to analyze the effect of wind on the fl^GS. 
OS 2. <^ H 1: ^ • O',. :> ^  . t> ^ ,5- / 
, ,ALARM SYSTEM. %<.. , ' - J" • 
^U CARTWRIGHT (CM). Assessment of t he adequ^e^t lM^^^ap^i t ica l ly 
i n c i d e n t d e t e c t i o n sys tem-Trans Amer Nucl Soc. 6 7 , 1 , l v 9 3 ; 
Mucl . Soc. 67 , 1 , 1993; 161-2 . 
/ •> 
Suggests that the immediate detection of an un-
controlled nuclear criticality incident is necessary to 
ensure the safety of plant personal. The primary purpose 
of a criticality incident Detection C^IDJ and Alarm system 
is to minimize, by means of building evacuation the radia-
tion doses received by plant personal as a consequence 
of the incident. 
, ,BEZNAU. 
c^  S CECCHld) . Beznau upgrades i n c l u d e NANO bunkered system. 
Atom. 4 , 3 i ; 1993 , Nov-Dec; 3 0 - 2 . 
Desc r ibe s the bunkered s a f e t y systems under the 
NAhJO p r o j e c t a t Beznau 2 on 16 June 1992 and Beznau on 
14 J u l y 1993. I t was a s i g i f i i f i c a n t accomplishment i n 
which a major s a f e t y b a c k f i t t i n g programme was implemented 
w i thou t a f f e c t i n g hormal p l a n t a v a i l a b i l i t y . 
, , BULGARIA. 
;^ (^  VVILHELM(F). Safe ty improvements a t t he Kozioduy n u c l e a r 
power s t a t i o n . T rans . Amer Nucl Soc. 69i5 1993; 2 4 3 - 5 . 
Desc r ibes t h a t s i x n u c l e a r g e n e r a t i n g u i i i t s a r e 
opera ted on the s i t e of Kozloduy, B u l g a r i a , U n i t 2 was 
upgraded in 1992 a f t e r s a f e t y rev iews had been conducted 
by a European e x p e r t s under the l e a d e r s h i p of GRS. The 
upgrading program inc luded s t e p s to r e s t o r e the o r i g i n a l 
' J 
state of the plants as projected, improvements in operations 
management and technical plant safety. The upgrading program 
of unit 2 is to be carried out in 1994 with the experience 
occumulated with Unit I. 
, by DESIGN CONCEPT,CANADA 
f]7 BROWN (RA). Safety principles in design. In thirty second 
Annual Conference of the Canadian Nuclear Associatior 
(Toronto; U993): Proceedings, 1993, Jun; 311-5. 
Describes that the CANDU system can be considered a 
mature design concept, the defence in depth' . This approach 
leads to multi^arriers, multilevel 'defence in depth' system 
which is tolerant to a wide range of equipment failures and 
human errors. 
, by ERDS SYSTEM. 
^^] JOLICOEUR (JR; . ERDS : some one to wathh over US reactors -
in real time. Nucle Engg. Inter. 37, 456> 1992, Jul> 17. 
Fuceses that US Nuclear Regulatory Commission has 
strivet to achieve a balance between instrusive and ins-
tructive in setting up its real time centralised computer 
monitoring system for individual nuclear power plants. The 
system is called ERDS. It is up and running and set for 
full membership by i993. 
• l l j 
,M0NI TURING 
^ ALAM ^tJAj • Deveiopiuent of a c o r b o n - i 4 and t r i t i u m gaseous 
e f f l u e n t m o n i t o r . Trans Amer Nucl Soc. 65vi992} 3 8 . 
Descr ibes t h a t t he o b j e c t of r e s e a r c h was to develop 
an improved procedure f o r moni to r ing of t r i t i u m and 14 
r e l e a s e d as gas from nuc lea r power p l a n t s . The i ' i t i a l 
phase i n v o l v e s the c o l l e c t i o n of t r i l i u m as t r i t a t e d Water 
(HTO) and ( as corbon d iox ide ( CO2)• The concept employe d 
in t h i s r e s e a r c h i s the c o l l e c t i o n of these gases on mole-
c u l a r s i e v e s . 
, , PUBLIC SUPPORT. 
I^rb TELLER(E). Nuc lear r e a c t o r s a f e t y . I_n I n t e r n a t i o n a l School 
of Phys i c s ' E n r i c o Fermi Course CXVI ( I t a l y ( 1 9 9 2 ) : P r o c e e -
d i n g s , 1992, J u l j 1-4. 
Desc r ibe s t h a t p u b l i c p e r c e p t i o n of n u c l e a r energy 
must change to ga in p u b l i c suppor t* I t i s always d e s i r a b l e 
the g r e a t e r s a f e t y and can be made a t moderate c o s t . Safety 
of r e a c t o r s i s i n c r e a s e d as they become l e s s dependent on 
o p e r a t o r s and equipment , sma l l e r and s i m p l e r . 
, , CANADA 
I CRAIK (NG). CANDU Z station layout safety. In Twelth 
Annual Conference (Toronto) (1991): Proceedings, Canadian 
Nuclear Society, 1991, Jun; 499-501. 
0 L 
Describes that CA^DUZ nuclear power station conceptual 
layout has been arranged to meet current safety and licen-
sing reauirements to improve constructibility and operations. 
Describes the unique innovative features of the stations 
layout to acnieve the above objects. 
,CLIMATE? PROTHCimON 
/ ""^-^  BIRKHOFER(A). Ideas about further advances in reactor 
safety. Trans, Amer Nucl. Soc. 69, 1993, 552-3. 
Describes that the peaceful utilization of nuclear 
energy was accompanied by extensive safety measures. The 
goals established for the protection of the climate can not 
be attained without a consistent and long term use of nuclea r 
option. At the same time the global increase in energy use 
is causing a depletion of fossil sources of energy, while 
the population in the developing countries is increasing 
as a high rate and is under supplied. 
, . , COMPONENT, DESIGN ASPECT 
c-^  TAKETANI(K). Required characterstics of future reactors 
for next century. Ij^  international conference on Design 
and safety of Advanced Nuclear Power Plants (Tokyo)(1992): 
Proceedings, Atomic Energy Society. 1, 7> 1992, Octj 11. 
Discusses a reactor safety design concept of a nuclear 
reactor system with special reference to reactor safety 
components. While LWRs and other existing reactor systems 
^^ 
p r o v i d e a safe and s t a b l e supply of e l e c t r i c i t y to the 
development of human s o c i e t y the u t i l i z a t i o n of nuc l ea r 
energy i s d e s i r e d for the s o l u t i o n of problems mankind. I t 
i s now faced to the we l f a r e and p r o s p e r i t y of human s o c i e t y 
i n the f u t u r e . 
, ,CONTAINMENT 
c'-f KANG(YIIA; and PARr^ CGC; . Heat t r a n s f e r c o e f f i c i e n t i n the 
r e a c t o r conta inment wi th noncondenable gases and many sur face 
J Korn Nucl Soc. 2 v o l , 1992, Dec ;360-8 . 
Desc r ibes t h a t t o ensure t h e s a f e t y of n u c l e a r p l a n t , 
the a n a l y s i s of the conta inment i n t e g r i t y i n p o s t u l a t e d 
a c c i d e n t i s ve ry i m p o r t a n t . I t i s necessa ry t h e use of hea t 
t r a n s f e r c o e f f i c i e n t a p p l i c a b l e to conta inment t o be ana lysed 
But i t i s d i f f i c u l t t o o b t a i n the a c c u r a t e h e a t t r a n s f e r 
c o e f f i c i e n t due to v e l o c i t y d i s t r i b u t i o n , t u r b u l e n t flow 
wave format ion a t i n t e r f a c e , e t c . The e x i s t e n c e of non 
condensable gas and many su r face of t h e f a l l i n g l i q u i d 
f i l m was assumed. The e f f e c t of v a r i o u s noncondensable 
gas mass r a t i o s , gas flow v e l o c i t i e s and p l a t e l e n g t h on 
h e a t t r a n s f e r c o e f f i c i e n t i s c a l c u l a t e d . The c a l c u l a t i o n 
r e s u l t of low v e l o c i t y (gas j ( Im/s ) was compared wi th the 
U c h i d a ' s e x p e r i m e n t a l r e s u l t s and c a r b a j o ' s c o r r e l a t i o n . 
, ,CUNIROL SYSTEM 
/^ •'y A L P E E V ( A S ) . C l a s s i f i c a t i o n of n u c l e a r power p l a n t o p e r a t o r 
suppor t sy s t ems . At Ener . 75 ,6>1993, D e c j , 9 1 5 - 7 . 
^,) 
Discusses the role of humans in the safety control 
systems of a nuclear power plant. One of the main area is 
the operator support system which consists of four.components 
information, situation identification, control decision, 
the classification of these support systems is described. 
, ,FIRE ,CZECHOSLOVAKIA 
f^i KANDKAK(JJ. Upgrading fire protection in the CSFR. Nucl. 
Enqq. Intern. 36, 448*1991, Nov> 40-2. 
Describes that Ezechoslovakia has embarked on a step 
by step programme to upgrade fire protection at its WER-
440s, at Jaslovske Bohunice and Duckovany. 
, ,CZECHOSLOVAKIA 
^7 LEWINER(C;. Safety, a key factor for the future of nuclear 
energy. Trans Amer Nucl Soc. 39, 2*1993, Feb> 46-9. 
Discusses the vital importance for the future deve-
lopment of nuclear power in Czechoslovakia. Comments are given 
to improve nuclear safety on national satisfactory level of 
safety and international cooperation in this field. 
^^ SUCHOMEL(J). Safety culture in theoperation of nuclear 
power plants in CSER. Trans. Amer Nucle Soc. 39,2*1993, 
Feb* 59-61. 
Discusses three aspects of safety culture in the 
operation of nuclear power plants in Czechoslovakia, Focuses 
individuals attitudes and procedures and plant safety 
' • s ^ 
e x p e r i e n c e of the r e p o r t (IAEA) on s a f e t y c u l t u r e by INSAG. 
,DESIGN ASPECTS 
c'^ ^ ADAf^(ER). Safe ty of the p r o t o t y p e F a s t R e a c t o r . Nucl Ener . 
3 1 , 3 : 1992, J u n j l 8 5 - 7 . 
Desc r ibes t h a t i f a p l a n t i s not to be shu t down, the 
des ign roust be r o b u s t a g a i n s t such changes . The d e s i g n e r has 
d i f f i c u l t t a sk of a n t i c i p a t i n g changes ,w i thou t making the 
p l a n t too expens ive to b u i l d or too d i f f i c u l t to o p e r a t e , 
Examines the d e s i g n s a f e t y p r i n c i p l e s e s t a b l i s h e d for PFR. 
^ ALMEIDA (C) and GACHOT ( B ) . IAEA programme on the s a f e t y 
of WWER-440/230 n u c l e a r power p l a n t s . I ^ I n t e r n a t i o n a l 
Topica l Meeting on s a f e t y of thermol Reac to r s ( P o r t l a n d ) 
(1991) : P r o c e e d i n g s , 1991, J u l : , 617-24 . 
Descr ibes t h a t the IAEA programme on the s a f e t y of 
WvVER-440 model 230 nuc l ea r power p l a n t s has been e s t a b l i s h e d 
to a s s i s t s c o u n t r i e s o p e r a t i n g t h i s type o f p l a n t s to perform 
a comprehansive s a f e t y review us ing i n t e r n a l e x p e r i e n c e . 
Descr ibes the components of the prograimie and p r e s e n t s the 
summary of the r e s u l t s of a meet ing o rgan i sed t o review the 
concep tua l des ign of WV/ER-440/230 p l a n t s . 
in /viATZlE (RA) and BAGNAL (CW) . System 80+design for s a f e t y . 
I n I n t e r n a t i o n a l Conference on Design and Safe ty of 
.^  ) 
Advanced Nuclear Power Plants (TokyO)(1992): Proceedings. 
1992, Oct> 9-7. 
Describes that ABB combustion engineering Inc. and 
Duke tngineering and services Inc. have been developing 
the next generation pressurizeo water reactor (PWRj. The 
system 80+ standard plant, for world wide deployment since 
1985. The complete 18 volume standard safety analysis report 
(CESSAR-DC) was officially by the Nuclear Regulatory 
CoTimission (NRC) in May 1991. Severe accident prevention 
and mitigation are the major focus of the regulatory review 
of next generation designs. Severe accident design features, 
management guidelines and a probabilistic safety for both 
power and shut down conditions were refined and completed 
in 1992 to address new NRC requirements. System 80+ repre-
sents a major advancement in the technology of PWR safety. 
//2_ OHLIN(T). Safety requirement for PIUS. In International 
Topical Meeting on safety of thermal reactors Portland 
(1992;: Proceedings, 1991, Jul; 481-5. ' 
Examines the PIUS design, which has been under 
development for more than ten years provides a unique 
and definitive approach to plant safety and includes the 
safety requirements for the PIUS design and a description 
of the PIUS design and safety principles. Preliminary risk 
^ !) 
'^ 
assessment results show a significant improvement in 
safety. 
PETROV (Y V;. New concept of nuclear fission reactors safety 
Trans Amer Nucl Soc. 67, 1, 1993> 184-7. 
Describes that to develop safe nuclear energy produc-
tion acceptable to society it is proposed to use in the future 
strongly suberitical reactors (K=0,96 - 0.97) driven by 
proton or deutron accelerators. The accelerator with a 
current of 40 mA and particle energy 0.8 GeV/nucleon 
will provide 2 GW(th.J reactor power in a fast reactor 
with metalic U-Pu fuel and also discussed the design, 
control and parameters of such a system. 
^ PRETTI (JR;. About nuclear safety: how safe is safe enough? 
In Seeond International Conference on Advances in Power 
system control (London) (1993): Proceedings. 1993, Dec> 
479-86. 
Describes that Nuclear safety relies on : a good 
design; quality construction} safe operation. Nuclear 
safety must cope with potential human and component failures, 
in order to prevent any accident. This is prevention 
Allows the engineer to assess the level of risk induced 
by nuclear plant (power;. Public education and information 
about the benefits and risks of nuclear power are the best 
way of improvements. 
O / 
b 
SAITOCs). Design, construction and utilization of HTTR. 
in International conference on Design and Safety of Advanced 
Nuclear power plants I Tokyo) (1992;: Proceedings 1992, uct> 
7-9. 
Describes that the High Temperature Engineering 
Test Reactor IHTTRJ is graphite moderated and cooled by 
helium gas, and prismatic fuel elements in the form of hexa-
gonal blocksare used. The thermal out put of the reactur 
is 30 MW and its highest coolent temperature is 950 C which 
is achieved by various consideration in the design together 
with extensive research and development. Several important 
safety considerations for fuels, reactor shut down system, 
back-up reactor cooling system M were also adopted in the 
design of HTTR.The HTTR is to be used for establishing and 
upgrading the HTGR technology basis including safety and 
high temperature heat applications. 
ZVONAREV (BM ) . Floating nuclear power plant safety assurance 
principles. Trans Amer Mucl Soc. 67, 1> 1993,158. 
Discusses that in the North region and low density 
population ones there is a critical necessity for the ecolo-
gically clean energy sources of small power. For this purpose 
it is perspective to create floating nuclear power plants 
^.^ 
( PNPP), des igned on t h e base of the e n g i n e e r i n g d e c i s i o n s , 
used in atomic s h i p b u i l d i n g . Talcing i n t o c o n s i d e r a t i o n the 
n e c e s s i t y of war i n d u s t r y c o n v e r s i o n . I t i s p o s s i b l e t o 
r e a l i s e the FNPP b u i l d i n g and t e s t i n g i n s t a t i o n a r y c o n d i -
t i o n s of s h i p b u i l d i n g p l a n t s . 
, , ,EUROPE ,EA STERN. 
7 TANGUY(PY). Nuclear s a f e t y i n E a s t e r n Europe C o u n t r i e s . 
M uc l Engg. 3 5 , l i i 9 9 4 , J a n - F e b ; 5 - 8 . 
Covers the s a f e t y a s p e c t s of c i v i l n u c l e a r power 
p l a n t s p r e s e n t l y i n o p e r a t i o n i n the e a s t e r n p a r t of Europe. 
There a r e today 58 u n i t s i n o p e r a t i o n in E a s t e r n c o u n t r i e s . 
A l l of them a re s o v i e t d e s i g n . There a re 15 RBMKs and 43 
WERs. The RBMK i s a g r a p h i t e moderated r e a c t o r cooled by 
b o i l i n g l i g h t w a t e r . The RBMK have not been e x p o r t e d ou t s ide 
t h e Sov ie t Union and can be found only i n R u s s i a , Ukraine 
and l i t h u a n i a . The WER r e a c t o r s a re moderate and cooled 
by p r e s s u r i z e d l i g h t water and more or l e s s s i m i l a r to 
wes t e rn P\VRs, w i th some s i g n i f i c a n t d i f f e r e n c e s i n f i r s t 
models . They can be found i n Russ ia and Ukra in , bu t a l s o i n 
B u l g a r i a , Hungary and Czechoslovakia bo th i n Czech and Slovak 
Slovak r e p u b l i c s . 
, ,EC0N0MIC ASPECTS 
id HARPER(A). C o n t r o l l i n g LWR d o s e s . Atom. 4 ,26*1993 , Jan-Febv 
1 2 , 
S3 
Describes that the reduction of out of core radiation 
field in nuclear power plant has both safety and econo.Tic 
benefits and there is a considerable amount of work going 
on to realise them. 
, , ECOWMIC POLICY, RUSSIA. 
U'^\ RIPPON(S). Operators know what they need ^fission reactors). 
Atom. 4, 34> 1994, Jun-Jul; 513-14. 
Describes that operators of Soviet designed reactors 
recently otulined their objectives for improving plant 
safety. Focuses that they need money and practical help to 
implement their strategies. 
, ,EUROPE 
\^c TIREN (LI) and GHLIN^T). Safety aspects of the BWR 90 nuclear 
power plant. I_n international Topical Meeting on safety 
of Thermal Reactors (Portland) (1991): Proceedings, 1991, 
Jul; 474-80. 
Describes that ABB Atom* s BWR 90 is an advanced 
nuclear power plant based on the successful design and 
operation of previous plants in Finland and Sweden the main 
area of new technology is in the application of programmable 
logics for I and C systems, including systems for reactor 
protection. An important safety requirement applies to 
protection against severe accidents. Co-operation with TVO 
utility has brought important experience into the design 
p h a s e . This i s now e s s e n t i a l l y compiete<ji, i n c l u d i n g p r e -
p a r a t i o n of a ^Preliminary Safe ty Ana lys i s Repor t (PSAR). 
, , ,EASTERN 
:^i MORIYA(F). Safe ty and i n t e r n a t i o n a l c o o p e r a t i o n for WER 
nuc l ea r power p l a n t s . J At Ener Soc J a p . 3 5 , 10} 1993, 
Oct} 905-15 . 
Desc r ibe s t h a t the s a f e t y of CIS and E a s t e r n Europe 
n u c l e a r power p l a n t s i s a s e r i o u s concern t h r o u g h t the 
wor ld . T h e r e f o r e , i n t r o d u c e s the t e c h n i c a l c h a r a c t e r i s t i c s , 
t o g e t h e r w i th t h e i s s u e s and background of s a f e t y fo r 
o p e r a t i n g WERs. The r e f e r e n c e da ta i s t aken mainly from 
IAEA t e c h n i c a l documents.The s a f e t y of WER-440/V-230 p l a n t s 
i s a major c o n c e r n , s ince t he se p l a n t s do not posses s 
enough safe guards a g a i n s t f i r e and p l a n t o p e r a t i o n a l 
management. T h e r e f o r e , an u r g e n t r esponse to secure s a f e ty 
f e a t u r e s i s s t r o n g l y a n t i c i p a t e d i n o rder t o e s t a b l i s h 
s a f e t y f e a t u r e s f o r c i s and E a s t e r n Europe NPPs, i n t e r n a t i o n a l 
c o o p e r a t i o n has p rogressed u t i l i z i n g m u l t i p l e frame works, 
such a s G-7, G-44, ECC.OECD.WANO. 
/ "^2^ZYS2KOWSK.I(W; . improving s a f e t y of WWHR n u c l e a r power 
p l a n t s : Focus on c e n t r a l and E a s t e r n Europe. IAEA Bul l 
3 5 , 4} 1993} 3 9 - 1 . 
• U 
Repor t s on t h e IAEA t e c h n i c a l a s s i s t a n c e p r o j e c t s 
t h a t have been i n i t i a t e d to upgrade s a f e t y l e v e l s of 
WWER-type n u c l e a r p l a n t s . Also looks a t the work ahead , 
s p e c i f i c a l l y a t a c t i v i t i e s planned i n t o the mid-1990s . 
, .FUTURE PLAN 
\-^^ T£/v»ftiE (MI) and BROWN (NW) . SP-100 f l i g h t s a f e t y t e s t s . Iin 
AIP conference (USA) (1993) : P roceed ings 1, 2 7 1 ; 1993, 
Jan> 295-300, 
Desc r ibe s the s a f e t y t e s t programme t o be conducted 
as p a r t of SP-100 power system Q u a l i f i c a t i o n Program. 
Safe ty t e s t s needed to e s t a b l i s h SP-100 technology r e a d i n e s s 
a r e i d e n t i f i e d through c o n s i d e r a t i o n of u n c e r t a i n t i e s in 
a n a l y t i c a l p r e d i c t i o n s . C r i t i c a l exper iments a l r e a d y 
completed p rov ide s u f f i c i e n t conf idence i n the technology 
under a c c i d e n t c o n d i t i o n s . P l a n s fo r f u t u r e i n c l u d e : 
t e s t s to de f ine the launch f i r e environment and t e s t s to 
a s s u r e t h a t t h e r e a c t o r i s capab le of remaining i n t a c t 
dur ing r e e n t r y . 
, .ENVIRONMENTAL CONSIDERATION 
^ Xy\ MENELY ( D A ) . Safe ty c o n s i d e r a t i o n s i n t h e i n t e r n a t i o n a l 
growth of n u c l e a r ene rgy . Trans Amer Nucl Soc. 66 ; 1992; 
301 -2 . 
Desc r ibes the c u r r e n t env i ronmenta l awareness i s 
s lowly beg inn ing t o l ead to a p o s i t i v e r e c o n s i d e r a t i o n 
of nuc l ea r power. As p a r t of t h e p r i c e of t h i s accep tance 
t h e i n d u s t r y must demonst ra te t h a t t h e r e have been s u b s -
t e n t i a l improvements in r e a l s a f e t y . 
, , EQUIPMENT I SI 
r^> AOKI (T) and SASAKI(T;. Development of unique ISI 
equipment of an RF>V. Trans . Amer Nucl Soc. 65v 1992; 
4 6 7 - 9 . 
Focuses t h a t a c o o p e r a t i v e e f f o r t i n v o l v i n g Japan 
Atomic power Company (JAPC) and H i t a c h i L t d . has provided 
unique automated u l t r a s o n i c t e s t i n g equipment for iRPV) 
Reactor p r e s s u r e v e s s e l of J A P C s u n i t I , which i s a 357-MW 
n o n - j e t pumped b o i l i n g wate r r e a c t o r . The c a p a b i l i t y and 
r e l i a b i l i t y of t h i s equipment have been v e r i f i e d through 
t h i s f i e l d a p p l i c a t i o n . 
, , EVOLUATION 
X^- BELBLIDIA(LAJ and KULLLFELZ( JM) . Automated sensitivity 
analysis of response maxima in reactor safety. Trans Amer 
Nucl.soc. 69>1993> 241-2. 
Describes that a key element in quantifying reactor 
safety margins is the evaluation of uncertainties in 
calculated results, caused by modeling calculational metho-
dology, and input data. The trend now is towards a wider 
use of realistic calculations with associated uncertainty 
analysis in resolving safety issues. The purpose of this 
work is to report the first application of an automated 
sensitivity calculation method to reactor transient 
calculations. 
.).) 
^ , EXAA'INATION. 
yVj/ LAHNER (K) . I n s p e c t i o n and r e p a i r of n u c l e a r component. 
Trans Amer Nucl Sec . 67 , 1;19935 162-5 . 
Exp la ins t h a t the e x p e r i e n c e shows, d e s p i t e a 
c a r e f u l d e s i g n , manufactur ing and o p e r a t i o n , some of the 
impor tan t s a f e t y r e l e v a n t components show d e t e r i o r a t i o n 
wi th t ime.To a l low c o n t i n u a t i o n of the o p e r a t i o n , these 
components have to be r e p a i r e d or exchanged. Because of 
a c t i v a t i o n or con tamina t ion of these components t h e i r 
i n s p e c t i o n and r e p a i r has to be performed wi th man ipu l a to r s . 
, ,EXPERIMENTAL. 
\ a BABYKIN(AS) and BALUNOV ( B F ; . Exper imenta l demons t r a t i on 
of AST-5CX) s a f e t y wi th l a r g e s c a l e model of r e a c t o r . 
At Ener . 7 3 , 1> 1992, J u l * 5 7 8 - 8 4 . 
Desc r ibes t h a t a complex of e x p e r i m e n t a l s t u d i e s of 
emergency thermal and h y d r a u l i c p r o c e s s e s was performed 
caused by loos of c o o l a n t and h e a t removal on KA(iR-2 bench 
of the c e n t r a l S c i e n t i f i c - R e s e a r c h and Design B o i l e r and 
Turbine i n s t i t u t e to demons t ra te t h a t s a f e t y of AST-5U0 
r e a c t o r , the r e s u l t s of the exper imen t s w i th a l a r g e s c a l e 
model of AST-5O0 p rov ide use fu l i n f o r m a t i o n on emergency 
c o n d i t i o n s and se rve a d a t a base fo r v e r i f i c a t i o n of 
programs for s a f e t y a n a l y s i s of r e a c t o r s of t he AST t y p e . 
J' t 
,FIRE CONDITION. 
r^i AL.1 (iVO . Nuclear plant fire protection. Nucl Saf. 34; 
2, 1993, Apr-Jun; 213-19. 
Describes that assessments of fire risk in nuclear 
plants were greatly refined in 1980's. FIVE methodology 
Mses a screening approach to identify fire areas. Five 
methodology is oriented toward uncovering plants that make 
certain fire initiated events. It is based on quantifying 
the following elements: (ij frequency of fire ignition in 
a specific plant area (ii; availability of automatic supp-
ression systems (iiij avaixability of safe shut down systems 
etc. Five uses Fire Compartment Interaction Analysis to 
determine the potential for fire spread beyond a single 
c ompar tme nt. 
. , , FRANCE. 
30 BILLET (A). Improvement of Pro tec t ion systems per iodic 
Test ing. Trans. Amer Nucl Soc. 67 , 1> 1993>235-6. 
Deals during normal opera t ion , puotection systems 
are on s tandy, therefore any f a i l u r e of system components 
may godetected. Due to t h i s reason i n t e r n a t i o n a l r u l e s 
require per iodic t e s t s . In the case of logic pa r t of the 
pro tec t ion system, the i n i t i a l manual t e s t equipment has 
been replaced successful ly on the 34 un i t s of the French 
900 MW se r i e s by an automatic t e s t e r . 
\)) 
\h\ REIBELL(P) and CHATRY(JP). French nuclear s a fe ty ; afine 
balance between design and opera t ion . Ijn I n t e r n a t i o n a l 
Topical Meeting on Safety of thermal Reactors (Portland) 
(1991): Proceedings. 1991, Ju l}463-8 . 
Describes tha t France has developed an o r i g i n a l 
philosopny ion the f ie ld of ^<uclear Safety in p a r a l l e l with 
i t s major nuclear progaamme (56 WR Units in se rv ice or 
under cons t ruc t i on ) . This comprehensive philosophy ensures 
a fine balance and coordinat ion between design and opera-
t i o n . I t provides a methodology to design cons t ruc t and 
operate a safe nuclear p l an t . This methodology i s fu l ly 
applied to the new 1400 MWe p lan t s e r i e s p resen t ly under 
cons t ruc t ion . The e s s e n t i a l element are also back f i t t e d 
in to a l l previous u n i t s , giving them an equivalent level 
of sa fe ty . The French PWR plan t population can be 
considered to i t s safe ty l e v e l , both for i t s design and 
opera t ion . 
'"^'i. TANGUY j P ) . Safety of future r e a c t o r s . In i n t e r n a t i o n a l 
conference on Design safety of Advanced Nuclear P lan ts 
(Tokyo) (1992): Proceedings, Atomic Energy Society . 
2, l /7> 1992, Oct> 11.2 . 
Describes tha t the I n t e r n a t i o n a l Nuclear Safety 
Advisory Group has summarised what could be considered 
J!) 
as basis for international consensus in a document 
published the IAEA. A discussed topic has been addressed 
at major international conferences for some years and a 
great deal has already been written on the subject both 
on the safety goals and means of achieving them (simpli-
fication, fail safe design and passive safety system). 
Focuses primarily on the approach to be followed in the 
design of fugure reactors to have the best chance to 
achieve technical success. 
, ,FRANCE 
,^ ^  QUENIART(D) . Enhancement of safe ty for future nuclear 
power p lan ts in France. Trans Amer Nucl Soc .67 ,1 ; 1993; 
101-2. 
Describes tha t the French nulcear power programme 
i s based on the design const ruct ion and operation of 
standardized s e r i e s of i d e n t i c a l u n i t s , the only differences 
being those required to adapt to the d i s t i n c t i v e fea tures 
of the s i t e s and selected for the d i f fe ren t un i t s of a 
given s e r i e s . 
\"'^^ SERVIERE (GH). Safety within the REP 2000 programme. 
In I n t e r n a t i o n a l Topical Meeting on Safety of thermal 
Reactors (Por t land) (1991): Proceedings. 1991, Jul> 
469-73. 
Describes t h a t the French e l e c t r i c i t y r e l i e s 
heavily on nuclear energy. ELECTRICITE DE FRANCE (EOF), 
the French utility considers that nuclear energy will play 
the first role. In electricity generation, in France for 
the first part of the next century. However future deve-
lopment will be different from the programme developed 
for 20 years. Although initially it was derived from 
US technology, the past development of nuclear energy 
releid mainly French resources when the future programme 
should be marked by the international aspects of the 
nuclear energy to the public acceptance including the 
Safety Authorities. 
, , FUEL. 
^^RUTTEN (HJ) and TEUCHART(E). Advanced safety fea tures of 
pebble-bed HTRs with thorium u t i l i z a t i o n . Ijn i n t e r n a t i o n a l 
conference on Design and Safety of Advanced Nuclear Power 
P lan ts (Tokyo) (1992): Proceedings, Atomic Energy Society, 
1, 7i 1992, Oct; 1.5. 
Describes t h a t applying the thorium fuel cycle with 
with higiily enriched uranium, the uranium ore demand per 
produced uni t of energy i s reduced by 70/ in a 35u MW 
plan t compared to the Module-200. 
, ,ITALY. 
(1,6 MADONNA (A) . Studies for safety of future r eac to r s in 
I t a l y . Iji Second Annual Meeting of the Nuclear Society 
of Siovenia ^Ljubljana; (1993; : Proceedings, 1993, Junv 
524-32. 
J ^ 
Descr ibes t h a t I t a l i a n t r end fo r next g e n e r a t i o n 
n u c l e a r power p l a n t s i s mainly aimed to achieve : (1) 
s i g n i f i c a n t s a f e t y wi th reduced s e n t i v i t y to human e r r o r s 
(11) n e g l i g e b l e off s i t e wi th no need fo r e v a c u a t i o n p lann ing 
and no s i g n i f i c a n t land con tamina t ion i n case of s eve re 
a c c i d e n t s . I n t h i s o b j e c t i v e E N E A / D I S P ( I t a l i a n L i cens ing 
A u t h o r i t y ) i s deve lop ing a con t inuous e f f o r t t o i n v e s t i g a t e 
of p o t e n t i a l improvements fo r new p a s s i v e LWRs. 
JAPAN 
^^ ARAYA ( F ) . Sa fe ty a n a l y s i s of h igh ly pas s ive safe r e a c t o r 
SRift'K. Ij) I n t e r n a t i o n a l conference on Design sand s a f e t y of 
Advanced Nuclear Power P l a n t s (Tokyo) (1992) : P r o c e e d i n g s , 
Atomic Energy S o c i e t y . 3,3*, 1992, Oc t , 1 7 . 2 . 
Descr ibes t h a t s a f e t y a n a l y s e s have been performed 
f o r the SRWR (sys tem i n t e g r a t e d PVSfR) wi th the thermal 
h y d r a u l i c ana ly se s code RETRON-02. The most severe a c c i d e n t 
f o r SPWR were ana lyzed i n view of a DNBR and a main c o o l a n t 
pump and l o s s of c o o l a n t a c c i d e n t s t o o . Moreover, a boron 
d i l u t i o n a c c i d e n t was analyzed a s an impor t an t a c c i d e n t , 
because SPVi/R has no c o n t r o l r o d s , and no r e a c t i v i t y 
i n i t i a t e d a c c i d e n t has been ana lyzed y e t . 
3? BRE'^R (GC). See thru Power Plants new model BWRs. Atom. 
4,27; 1993, Mar-Apr; 33-4. 
; i j 
' Describes tha t power safe ty I n t e r n a t i o n a l f i r s t 
offered the see-Thru Power P l a n t , a complete operat ing 
model of a commercial nuclear e l e c t r i c power generat ion 
p l an t , in 1985. The company has now produced a p l an t -
spec i f ic bo i l i ng water r eac to r (BWR) model for the 
Japanese u t i l i t y Tokyo E l e c t r i c Power, wnxch i s a t 
Kashiwazaki s i t e . I t i s a f i r s t - o f - a - k i n d model based on 
a BWRs plant with Mark I I containment. More than j u s t 
a model. I t can give operators a v i sua l impression of 
the e f fec t of t h e i r act ions in abnormal condi t ions , or 
f a u l t s . Complex process can be observed, safety proce-
dures p rac t i ced . 
^^) FORSBERG (CW) . Passive and inherent safety technologies 
appl icable to l igh t -wate r r e a c t o r s . Trans Amer Nucl Soc. 
67 , i ; 1993; 116-7. 
Describes tha t Oak Ridge National Labora to r i es , 
i n the united s t a t e s of America, has conducted a s e r i e s 
of programs to i d e n t i f y , understand eva lua t e , and invent 
passive and inheren t safety technologies for l igh t -wa te r 
r eac to r s (LWRs). Functional requirement for r eac to r 
safety have been i d e n t i f i e d . A search of the s c i e n t i f i c 
and patent l e t e r a t u r e has i d e n t i f i e d over 70 c lasses of 
such technologies have been invented . 
i u l j 
^^^ HIBI (T) and FUSE ( H ) . JRR-3 cold neutron source 
facility : H2-O2 explosion safety proof testing. ^ 
International Symposium Research Reactor safety (Canada; 
(1989) : Proceedings, 1989, Oct*, 317-9. 
Describe that a cold neutron source (CNS) will 
be installed in Japan Research Reactor-3 at the Japan 
Atomic Energy research institute (JAERI) in the scope of 
its remodeling project. In H2-O2 explasion test the 
delonation that is the severest phenomenon of an oxygen/ 
hydrogen was allowed to take place in test hydrogen 
circuit to messure the exerted pressure on the components 
and their strain, deformation, ualeage cracking etc. 
On the bases of the results of the measurements the 
test hydrogen circuit was analyzed on structural strength. 
The result of this test shows that the hydrogen cercuit 
components have sufficients structural strength against 
oxygen/hydrogen reactions. 
^S) NAKAGAWA (S) and SAWA (K) . Safety analysis of abnormal 
reactivity events in HTTR. J Nucl Sc. Tech. 30, 6; 1993 
Jun; 579-88. 
iill 
Describes to confirm the safety of the High tem-
perature Engineering Test Reactor (HTTR) facility which 
is being constructed as the first high temp, gas cooled. 
Reactor in Japan, the representative abnormal reactivity 
events assumed in the safety analysis of the HTTR were 
analyses. The HTTR is a graphite moderate and he-gas 
cooled reactor with thermal power of 30 MW» coolant 
temperature of 395°C and outlet temp, of 950°C. this 
report presents the analytical results of two representa-
tive events, 'Abnormal control rod with drawal from a 
subcritical condition and 'Abnormal control rod withdrawal 
during the full power operation' showing that the safety 
of the HTTR with respect to the maximum fuel temp, which 
is key fector for safety criteria. 
/V-^  SHIRAISH (T) and WATAKABE. Development of the flow cont-
rolled accumulator. ^  International conference on Design 
and safety of Advanced Nuclear Power Plants (Tokyo) (1992; 
t_ Proceedings, Atomic Energy Society, 3,1^ 1992, Oct*, 
36,4. 
Focuses that Mitsubishi is developing a new type 
of accumulator in corporating the technology of fluidies 
as one of the methods for improving safety of new 
generation PWR plants. This accumulator employs avertex 
afluidic device for the simplication of the safety 
systems. It has undertaken an experimental study to 
develop the vortex damper and found satisfectory results 
and also describes the results of the basic experements 
using the vortex dampers. 
, ^MAINTENANCE 
^ ^^ KALRA (SP) and PALO. Managing the safety of shutdown 
plants. Atom. 4,24; 1992, SeptJ 268. 
Increasing amount of attention being paid to the 
safety of plants while they are shutdown for refuelling 
and maintenance, the US Electric power Research Institute 
is actively helping utilities by developing 'Outage Risk 
Assessment and Management tools under its Outage Manage-
ment programme. 
IMM THEENHAUS ( R ) . New requirements and recent work in 
safety questions. Iji second JAERI Symposium on HTGR 
Technologies (Oarai) (1992) : Proceedings. 1992, Oct*, 
73-93. 
Describes that nuclear energy has to be used pro-
bably world wide in a wide scale. But it will necessary 
i()3 
to introduce this form of energy into the heat market 
too and to realise a new quality of safety. A safe final 
depositof burn fuel elements is demanded. It is also 
necessary to vaoid the misuse of fissile material. Besides 
these safety oriented demands progressive reactor have to 
satisfy the demands upon high availability, repairability 
as well as careful consideration of uranium resources. 
HTR already fulfills many of these demands. Reports 
latest development and further possibilities of improve-
ment. 
JAPAN 
(^ ^ I SODA (H). Factors to consider in the introduction of 
foreign technologies. Iji Fifth conference on Human 
factors and Power Plants (New York) (1992) : Proceedings 
1992, Jun; 175-7. 
Reports on a joint US-Japanese research project 
on the reduction of human errors during maintenance 
operations on advanced Light V/ater reactors. Addresses 
specific issues : cultural difference between Japan and 
US . The velue of suggestion boxes J technology transfer 
between Japan and US. 
MONITORING 
\ ^ 1 i- APPIGNANI (PL;. Daily power fluctuations as a measure 
of maintenance effectiveness in power plant safety. _In 
1 ii t 
Fifth conference on Human Factors and Power plants 
(New York) (1992; : Proceedings, 1992, Jun*, 207-21. 
Describes work performed on project sponsred by 
(NROj Nuclear Regulatory commission. The work is one of 
several projects attempting to identify and develop 
useful indicator in response to NRC's maintenance rul 
and safety efforts. The specific research described 
consists of identification, development refinement, 
verification and how indicator could be used as a way of 
monitoring maintenance effectiveness easily. 
, ,MANAGEMENT TECHNULOGY 
'^W ARITOMI (M; and HOSOMA (TJ. Varous pressure management 
technologies in nuclear engineering. J At Ener Soc. 
35,2; 1993, Feb', 106-14. 
Describes that pressure management is one of 
major measurements in various plants as well as temper-
ature and flow rate. Recently, new pressure and differ-
rential pressure transducers, which can be applied to 
high temperature and high pressure conditions and have 
very high accuracy, were needed and have been developed 
to enhance safety of nuclear plants. Describes that 
their new technologies of new pressure measurement, 
which have been established through using them in 
II) 
fundamental studies, proof testing and plants are dis-
cussed from veiw points of their application to other 
fields. 
, , through COMPUTER 
f'-/Q MARCO (GD). Safety aspects of computer systems in power 
plants. Nucl Ener. 19,6; 1992, Jun; 313-8. 
Describes that computer systems are applied in 
power plants for a variety of functions J maintaining the 
plant in safe conditions, preventing damage to the 
environment or injuries to people caused by possible 
plant failures. These systems are classified on the 
basis of importance of safety in functions performed. 
System features and characterstics are identified and 
requirement listed to plant safety. 
It-' n 
MECHANISM 
HOGBERG ( L ) . Towards world nuclear safety standards 
Trans Amer Nucl Soc. 69*, 1993', 501-2. 
Describes that the achievement of world nuclear 
safety standards is interpreted for uniform level of 
safety through the world such principal elements are 
required national legal and institutional framework, 
fundamental safety principles and perticuiar importance 
l i l o 
and also further required mechanisms for demonstration 
of safety and international safety under an internati-
onal safety convention. 
, METHODOLOGY, AUSTRIA 
^^ '^ HEINDLER (M) and HILLE (P). Safety status of WIVER 
44/230 units at Jaslovske Bohunice. j[_n second Annual 
meeting of the Nuclear Society of Slovenia (Portoroz) 
(1993; : Proceedings, 1993, Jun; 414-20. 
Gives into the evaluation of the safety status 
of the WWER 440/230 units V-1 Bohunice performed by the 
Austrian Expert commission in 1992. After a short 
description of the methodology and procedure used, 
findings and areas of greatest safety relevence are 
reported and discussed. The final paragraph covers V-I 
plant by the Austrian Expert commission. 
, , EVALUATION 
IS) K.ASTELAN (M). Safety evalution of nuclear power plant 
for individual examination of external events. Iji first 
Meeting of the Nuclear society of Slovenia (Ljubljana) 
(1992j : Proceedings, 1992, Jun', 223-30. 
Describes the safety evaluation for an individual 
plant examination for external events. (IPEEE). It is 
11)/ 
part of the plant specific systematic evaluation of 
nuclear power plants. The objective of such anevaluation 
is an identifying the plant specific vulnerabilities and 
resks for which cost-effective safety improvements may 
be carried out. The program derived from US regulatory 
practice, It is internationally accepted. Presents the 
objectives, goals and methodology used in process of 
evaluation. 
OBJECTIVES 
(S 1^ VOURINEN (A;. Safety principles for nuclear power plants. 
Nucl Ener. 39,2; 1993, Feb,* 55-8. 
Discusses the role ard p rpose of safety 
principles for nuclear plants. Presents a brief information 
on safety objectives. The possible linKage is discussed 
between the two mentioned elements of nuclear safety and 
safety culture. The defence in depth is defind by INSAG 
as a fundamental principle of safety technology of 
nuclear power. Discusses strategy for safety measures, 
features of nuclear power plants which provided by the 
defence-in-depth concept. 
OPERATION 
5^ SERO (R;. Moving towards a new safety culture [nuclear 
Plants]. IjQ Ninth Pecific Basin Nuclear conference 
1 iJ ^ 
tSydney; 11994; : P r o c e e d i n g s , 1994, May; 707-9 . 
Focuses t h a t n u c l e a r power over f i f t y y e a r s 
ago has been based on p r e s c r i p t i v e and d e t e r m i n i s t i c 
c r i t e r i a . During t h i s per iod r e g u l a t i o n s and a l ack of 
o p e r a t i n g expe r i ence c r e a t e d a c u l t u r e . This s a f e t y 
c u l t u r e has had a s i g n i f i c a n t impact on the r i s i n g 
o p e r a t i o n and maintenance c o s t s of n u c l e a r power p l a n t s . 
, , th rough COMPUTER 
l ^ S E L I A S ( E ) and HASAN ( D ) . S imula t ion of s a f e t y r e l a t e d 
t r a n s i e n t s i n an AP-600 l i k e r e a c t o r us ing R E L A P 5 5 / M 0 D 2 . 
Trans Amer Nucl Soc« 6 7 , l l 1993; 2 4 3 - 5 . 
Examines AP600 e v a l u a t i o n and s a f e t y a n a l y s i s 
and c o n c e n t r a t e mainly demons t r a t ing f e a s i b i l i t y of the 
p a s s i v e system ( s a f e t y ; and on p r e d i c t i n g the r e a c t o r 
behav iou r dur ing o p e r a t i o n and abnormal t r a n s i e n t s 
p r e s e n t s model f o r a c c i d e n t a n a l y s i s i n r e a c t o r s s i m i l a r 
t o wes t ing house advanced 600-MWe-PVVR (AP600/ r e a c t o r . 
The model u t i l i z e s the IBM v e r s i o n of the computer code 
RELAPS/MODZ/CYCLE. 
, POLICY, SOCIAL ASPECTS 
S r SUZUKI IT) PIP c h a r t f o r n u c l e a r p l a n t s a f e t y . Trans Amer 
Nucl Soc. 66 ; 1992; 3 3 1 - 2 . 
54 
llj:] 
Describes that social and political aspects of 
nuclear safety issues are importanti little study nas 
been done on identifying the breadth of stakeholders whose 
policies have important influences over nuclear plant 
safety in a comprehansive way. The objective of this study 
are to develop a chart that visually identifies and their 
policies in a hierarchical representation so that the 
relationship between stakeholders and nuclear safety will 
be better understood. 
, RUSSIA 
BUSH (SH) RBMK safety Review : what is it? Nucl Enqin 
Intern. 38,468; 1993, Feb; 16-17. 
Describes that there is a general agreement in the 
west that the 15 RBMK reactors in operation in Russia» 
Lithuania and Ukraine do not meet modern safety standards 
but there is general agreement in the East that they can 
not be shutdown. What can be done to nelp ? What should 
be done first ? The RBMK safety Review hopes to answer 
these questions. 
S 7 FIELDS (CC) and WOOTEN (LA). Safety analysis for K-reactor. 
Trans Amer Nucl Soc. b9;i9y3; 273-4. 
1 . Ij 
Describes the safety analysis of the Savannah 
River site K reactor loss of cooling water supply tLOCWS) 
event and impact on the nalysis of a natural draft cooling 
tower, which was installed m 1992, Historically (1954 to 
1992)t the K reactor second cooling system [called the 
cooling water system (CSWj] used water from the Savannah 
River pumped to a 25-million-gal basin to the reactor. 
Approximately 170000 gai/mm were pumped from the basin 
through heat exchangers to remove heat from the primary 
cooling system. 
f^ *^  LEHNVkMN i\m) . Reactor safety for the East. Trans Amer 
Nucl Soc. 69, 1993, 163-4. 
Describes the requirements and solutions for 
various types of Russian fission reactors and presented 
significant detail. Contributions to the discussion 
are presented. 
^^  1 LOCHE (DHj. International RBMK Safety Review, Nucl Enqq. 
34,2; 1993, Mar-Apr; 56-9. 
Describes that International agreement for the 
funding of the International RBM< safety Review was finally 
i i I 
a r r ived a t Mascow th i s year . Work on the 12 month 
pro jec t i s now ac t ive ly under way. The extensive planning 
ca r r i ed out since l a t e 1991 wi l l enable a repid s t a r to 
be made. This repor t reviews what i s to be done and what 
i s planned to be achieved. 
• ^^ MALEYINSKI (GV;. P r o b a b i l i s t i c safety assessment of 
nuclear p l a n t s . IJQ Eleventh I n t e r n a t i o n a l conference o n 
s t r u c t u r a l raachenics in Reactor Technology (Tokyo) (1993; 
: Proceedings. 1993, Aug", 142-5. 
Describes tha t the r e s u l t s of safe ty analyses 
using p r o b a b i l i s t i c techniques are presented of Russian 
nuclear power plants (NPP). Presents t h a t data may be 
compared with the r e s u l t s of o ther safe ty ana lyses . 
]i) MI^ EEY (VN^. Strength of p ro tec t ive fe r roconcre ts she l l s 
with an ex te rna l explosive load. At Ener. 73,4j 1993, 
J u i ; 263-8. 
Describes tha t fer roconcre te c y l i n d r i c a l contain-
ment vesse l s of height equal to the diameter with an 
e l i e p t i c a l l i d are most widely used a t Russian atomic 
power s t a t i o n s . They are designed the ac t ion of i n t e rna l 
state pressure. Although the action of explosive internal 
loads on their internal surface is possible in an accident, 
no experimental studies of this situation are known. 
6^ PEREGUDA JAI). Reliability estimation for important nuclear 
power station safety equipment. At Ener. 73, 4j 1992, OctJ 
784-8. 
Describes that complicated engineering in nuclear 
power leads to systems in which faults cause unpredictable 
consequences. One uses safety systems to prevent situations 
in such systems, and when these fail the operation becomes 
resky. A safety system increases the complexity and does 
not raise the reliability but reduced it because of 
spurious failures. This aspect of safety systems requires 
detaixed attention from designers and manufactures. 
b^ SHVYRYIEV ^YV). Probabilistic safety €kssessment for nuclear 
stations containing VVER reactors. At Ener . 74, 61 1993, 
Jun; 427-32. 
Discusses the use of the uPB-88 document in 
probabilistic safety assessments of VVER reactors in the 
Russian Federation. Analysis techniques and results are 
described. 
lij 
, , SPAIN 
til HEVIA (F). Systematic safety evaluation in NPPs. Trans 
Amer Nucl Soc» 67, i; 1993; 222-4. 
Describes during the 1980s, the requirements of 
the Spanish Nuclear Safety Council (CNS), Systematic 
Evaluation programs CSEPs). Similar to those required by 
the NRC in the USA and were carried outon first generation 
nuclear plants in Spain. These older plants with the 
safety requirements for new ones and areas affected most 
were (i) environmental qualification of electrical and 
I and C equipment (ii) ECCS improvements (iii) fire 
protection, (iv) reactor protection improvements, control 
room panel modification etc. The SEP carried out on the 
first generation of NPPs in Spain which updated their 
response with respect to safety. 
, , STANDARDS CANADA 
t^ BEG (MA) and HASHMI (J). Issues relating to safety evaluation 
and improvement in safety standards of order nuclear power 
plants. Nucl. 26, 3; 1949 Feb; 13-17. 
Examines major issues facing both the operators 
and regulators of older (ANDU plants). Recommen s that 
continuous assessments needs to be comparing the nuclear 
plant CNPP) against current standards and practices. 
Suggests tnat safety and availability oi older plants 
can be effectively enhanced through improvements in the 
process systems. Further improvements in the main machine 
ii 't 
i n t e r f a c e which p r o v i d e s the o p e r a t o r wi th t i m e l y , meaning-
f u l and conc i se i n f o r m a t i o n . 
, L ,^ STANDARDS INTERNATIOrNiAL 
HARBISON (SA). Moves towards common i n t e r n a t i o n a l s a f e t y 
s t a n d a r d s . Nucl Enqq. 3 3 , 2 ; 1992, Mar-Apr; 3 4 - 7 . 
Focuses fo r common i n t e r n a t i o n a l n u c l e a r s a f e t y 
s t anda rd wi th i n c r e a s i n g f requency . Because of severe 
a c c i d e n t s . There a re i n t e r n a t i o n a l l y agreed documents 
s e t t i n g o u t comprehensive frameworks of t e c h n i c a l s a f e t y 
s t a n d a r d s and t h e i r a p p l i c a t i o n . Examines some of problems 
which i s he lp fu l to e x p l o r e the r o l e s of the major i n t e r -
n a t i o n a l o r g a n i z a t i o n s concerned wi th nuc l ea s s a f e t y , 
and how those s t a n d a r d s a r e used by v a r i o u s c o u n t r i e s . 
, , TECHNICAL DOCUMENTATION 
^7 AULT (MP). Q u a l i t y a s su red t e c h n i c a l documenta t ion f o r 
n u c l e a r power g e n e r a t i o n s . Nucl Enqq. 3 3 , 2*, 1992, 
Mar-Apr; 4 8 - 1 . 
Desc r ibes t h a t i t i s e s s e n t i a l to make up of 
h i g h l y complex technology sub jec ted to many e x t e r n a l 
c o n t r o l s i n l a r g e s c a l e i n d u s t r y p r e s e n t day . This i s 
p a r t i c u l a r l y i n the n u c l e a r power i n d u s t r y where i t i s 
e s s e n t i a l t h a t m a t e r i a l s and s e r v i c e s provided dur ing 
t h e phases of c o n s t r u c t i o n , o p e r a t i o n s . (CEGB) C e n t r a l 
E l e c t r i c i t y <Jenerating Board developed fo r the p roduc t ion 
i-^ 
l l 
of high claws technical documentation essential during 
power station commissioning and operations phases. 
, , TECHNIQUE 
4Q 
MOCHIO il)* Proposal for safety in PSA by FEM technique. 
In Eleventh International Conference on Structural Mechnics, 
in Reactor Technology I Tokyo; U993) : Proceedings. 1993, 
Aug; 129-31. 
Describes that the study of a safety factor esti-
mation in probabilistic safety assessment has been a focus 
of researcher's interest. Deals with the safety factor 
by experimental knowledge or numerical analysis as Monte 
Carlo technique. Presents a new method to gain parts of 
response factors by utilizing statistical theory and FEM 
technique. FEM is adopted to obtain statistical response 
values of structural material through analysis due to 
an earthquake. It is shown to get the structural safety 
factors related to structural material. 
, , TECHNOLOGY 
DCLGOV tVN). Power plant of high safety for under ground 
nuclear power station. Trans Amer Nucl Soc. 67, IJ 1993^ 
109-10. 
Estimates the proper spreading of nuclear energe-
ticism the visible future predetermines the higher level 
of requirements to nuclear technologies. These are main : 
(ij the nuclear power station (NPS) inherent safety 
i l o 
t h a t eiicludes the p o s s i b i l i t y of begining and development 
of r a d i a t i o n hazard break~downs caused by uncontrolled 
r e a c t o r run away, missing depresaur iza t ion of primary 
c i r c u i t , miss i le a t t a ck , a i r c r a f t f a i l u r e , e t c . (.2) Reduc-
t ion of uranium (3) Reduction of land areas [A) Both 
e l e c t r i c and thermal energy genera t ion , (5) Arrangement 
of fuel production, r ad ioac t ive waste processing and 
s torage as an in tegra ted cycle e t c . 
, through COMPUTER 
\yc ATAYDE IPA). SACl-2 : Computer code for mulliloop ana lys i s 
of PWR power plant t r a n s i e n t . Iri I n t e r n a t i o n a l Topical 
Meeting on Safety of Thermal Reactors (Portland) (1992). 
Proceedings . 1991, J u i ; 383-8. 
Describes tha t the computer code SACI2 has been 
developed to ca lcu la te de ta i l ed t r a n s i e n t behaviour of 
PrtR power p l a n t s . I t i s a useful tool to evaluate the 
p l a n t response to a wide range of non LOCA even t s . Tne 
program simulates a l l the main component of primary ano 
secondary plant coolants systems, some important a u x i l l i a r y 
systems e s s e n t i a l cont ro l l i m i t a t i o n ana pro tec t ion systems 
a lso presents a br ie f desc r ip t ion of the code as well as 
some r e s u l t s of ca l cu l a t i ons in comparison with experimental 
da t a . 
11 / 
') BRTIS (JS). SARA : Expert system for assisting in safety 
reviews. _Iri American power Conference (CHICAGO) (.1991; : 
Proceedings. 29; 1991, AprWAay; 39-43. 
Describes SARA, the safety Review Adviser, which 
is a Ft based computer, program being developed for 
EPRI by sargent and hundy. SARA is designed to help engineers 
perform safety review for changes at nuclear power stations. 
SARA captures and computerized the complex decision making 
processes required for such reviews by making use of 
expert system technologies. SARA and the application of 
expert system technologiest engineering activities are 
desenssed. 
72-HIRCHBERG (S). Probabilistic safety assessment. Nucl saf. 
33, 3; 1993, May; 365-9. 
Describes that significant progress in handling 
(PSA> probabilistic limitations - such as reliability 
data, common cause failure, human interactions, external 
events, accident progression, containment performance, 
provides some more reflections on future development of 
PSA in view of present state of art and evaluates current 
trends in the use of PSA for safety management. The main 
emphasis is on Level IPSA. This forms a background for 
expected future developments of PSA. The most important 
issues among for the future are PSA scope extensions 
methodological improvements and computer code and benefits 
of applications to operational safety management. It 
should be kept in mind that PSA, However, in spite of 
its merits is not a self standing tool. 
V73> JALEL (NA) and LEIGH (JR). Fault diagnosis in nuclear 
reactors using an object oriented technique. Nucl Ener. 
2, 32; 1993, Apr; 93-7. 
Describes that in recent years there has been an 
increased growth of interest in object oriented programm-
ing, which is a new approach to software construction 
having wide application. The possibility of using object 
oriented programming to build a software package that 
will assist the nuclear reactor operator in diagnosing 
any faults of alarms in a small scale pressurised water 
reactor (LOFT-Loss of Fluid Testy is investigated. 
"~} ^  LEE lAK) and GORDUNC IW^ • Categorizing software on 
Ontario Hydro* s nuclear facilities with respect to 
nuclear safety. l_n Twelth Annual Conference (Canada) 
(1991) : Proceedings, 1991, Jun', 353-61. 
II;) 
Describes a guideline to provide direction to 
system and computer software designers on the categori-
zation of computer software is being developed by Ontario 
Hydro and AECL CANDU according to its importance to 
nuclear safety. Software is categorized into one of four 
categories based on the reliable by requirement placed 
on the system of which the software is apart and soft-
ware future on its associated plant system to given 
software engineering efforts to be applied when developing 
the software. 
7 3 MAMINN (K). Dungeness B benefits from inherently safe 
computer based protection. Atom. 4, 26J 1993, Jan-FebJ 15, 
Describes that the successful use of ISAT techno-
logy in the Single Channel Trip System for the Dungeness 
BAGRs represents the first implementation of micro-
processor based technology in reactor protection system 
but the ISAT principle has application in reactor pro-
tection systems throught the world. 
''^ NARITA (Y) and CHEN (Y) . Judgment system constructed by 
PC. _In Nuclear Science Symposium and Medical Imaging 
Conference (New York) (1993) : Proceedings. 2\ 1993, 
Oct; 926-9. 
Ulj 
Describes the judgement system which is adopted in 
a nuclear facility. It is well designed, refers the 
development of a judgement system with which people can 
construct judgement rules easily using a personal computer. 
This system can be operated under various DOS computers 
at nearly real time speed. Because of its simplicity, 
the system proposed may be used by people who do not 
specialize in computers. 
77 IVES ^G). Digital systems : safety applications. At Ener. 
75, 3; 1993, Scp;683-5. 
Focuses that computer technology can overcome some 
of weakness of traditional systems but it introduces new 
uncertainties. Software may be complex and contain errors, 
but its reliability can not be proven by probabilistic 
means. So computer systems may be at a disadvantage. To 
get the full potential of digital systems error-free 
software must be assured. 
78 NOURANI (MR;. Fault tree analysis of software at Ontario 
Hydro. Ij] Twelth annual conference (Toronto) (1991) : 
Proceedings, Canadian Nuclear Society, 1991, Jun^ 
376-82. 
,( , 
Focuses that the fault tree technique has been 
used by Untario Hydro to verify safety critical systems 
at its nuclear generating stations (NGS). Recent efforts 
on the shutdown systems at Darlington NGS and the pro-
tective fuel handling software at Bruce NGSA, have shown 
the fault tree technique to be a valuable tool for 
uncovering conditional errors. The experiences of the 
Bruce NGSA analysis are presented here as a vehicle to 
illustrate the practical advantages and limitations of 
the fault tree technique. 
7^ / SALAMUN (I) and MAVKO {B). Computer code for emergency 
operating procedures support. _In Second Annual Meeting 
of Nuclear society of Slovenia (.Ljubljana) (1993) : 
Proceedings. 1993, Jun; 311-17. 
Describes that use of computers in nuclear power 
plants can improve the emergency response during acci-
dents. Em Disy is the computer code for the presentation 
of emergency operating procedures. It uses knowledge from 
the database file and present it to the operator in 
different visualization forms. EmDisy clearly represents 
the operator action that must be done during an emergency 
in the nuclear power plant. In f-jture EmDisy could be 
extended with an expert system to give advice to the 
operator. 
IZ 
^^ WHITE {Bin), P u t t i n g s i z e w e l l s B d i g i t a l p r o t e c t i o n i n 
c o n t e x t . At Emer.75, 3*, Sep, 1993*, 6 7 8 - 9 . 
Focuses on s i z e w e l l B ' s pr imary P r o t e c t i o n System 
(PPS) i t s s o f t w a r e . One must not l o se r i g h t of the f a c t 
t h a t PPS i s j u s t one of the systems t o be ope ra t ed s a f e l y . 
Many d i f f e r e n t systems a r e used a t s i z e w e l l B p rec lude 
p o s s i b i l i t y t h a t f a i l u r e of a s i n g l e system could cause 
a s a f e t y problem. This i s known the p r i n c i p l e of ' d e f ence 
i n d e p t h ' . 
ADVANCE FEATURES 
) 0 ' MEYER ( S ) . Computerized p rocess have been sugges ted fo r 
a i d i n g the performance of r e a c t o r o p e r a t o r s . The comx 
p u t e r i z e d procedure Manual (COB/IA-II) i s a computer ized 
procedure system t h a t p rov ides advanced f e a t u r e s to 
a l l o w r e a c t o r o p e r a t o r s t o t r ack t h e i r p r o g r e s s through 
s e v e r a l s e t s of p rocedures and p r o v i d e s au tomat ic 
monitorinif and feed back . The e f f e c t i v e n e s s of OOHw\A-II 
w i l l be e v a l u a t e d a t Scaled P r e s s u r i z e d Water Reactor 
F a c i l i t y (SPV/RF) a t North Caro l ina S t a t e U n i v e r s i t y . 
, , DESIGN METHODOLOGY 
j^X^ KHANDEKAR (AB) and PATIL ( N B ) , ue s ign of sof tware fo r 
a s a f e t y system - RAPP-SCIM. In N a t i o n a l Workshpp on 
1^ .1 
software Reliability Engineering (Bombay) (1992; : 
Proceedings, 1992, Nov J 7-11. 
Describes that channel temperature monitoring sys-
tem for nuclear power plant is a safety related system 
and it is necessary to ensure proper functional perfor-
mance of all the system components, including the software 
Hence it is desirable to follow an organized design 
procedure for the system. The design methodology being 
followed for the development of software for this system 
is described. 
, , DESIGN TECHNIQUE 
^ 7 BRILL (RW). High integrity digital systems and nuclear 
safety. Ij} Nuclear science symposium and Medical Imaging 
conference (New York) (1993j : Proceedings. 2', 1993, Oct; 
1002-6. 
Descuses that design of high integrity digital 
systems must include consideration of hardware, soft-
ware and human factors as they relate to safety. Two of 
NRC sponsered research projects are discussed. First is 
'•Risk Impact of New Technologies'' which has two 
objectives : (1) techniques for assessing in digital 
technology to change human actions and error (2) to 
improve human performance in PfiA's. Second project is 
' 'Integration of Research to Develop Technical Basis 
1 '.i 't 
for software regulatory Positions' which is provided 
to technical basis for software and identity areas where 
further research is required. 
» f ,EUROFE E X F E R I ^ ^ K T S 
' i^IERREiL>. Exper t system fo r au toma t i c programiTiing a p p l i e d 
©n a n u c l e a r p l a n t s a f e t y c o n t r o l s o f t w a r e . I_n I n t e r n a -
t i o n a l conference wi th Exper t Systems A p p l i c a t i o n s f o r 
the E l e c t r i c P ower Indus try(New York (1993 ) : P r o c e e d i n g s . 
1993 , Dec, 8 -10 . 
Descr ibes the h i g h - l e v e language a d v e n t a g e s . e , g . 
a b s t r a c t i o n , c o n c i s i o n , r e a d a b i l i t y , and run time e f f i c i e n c y 
of low l e v e l l a n g u a g e s . DESCARTES system has been deve loped . 
DESCRATES i s an e x p e r t system fo r programming which a u t o -
m a t i c a l l y g n e e r a t e s program in a f u n c t i o n a l s e tbased 
l a n g u a g e . DESCARTES i s being a p p l i e d i n nuc l ea r i n d u s t r y . 
Focuses on DARTS, a European p r o j e c t d e d i c a t e d to s o f t 
ware e n g i n e e r i n g as an exper i r i^n t f o r nuc l ea r p l a n t s a f e t y 
c o n t r o l , 
, INDIA 
^i^y BALASUBRAH/v'i/^ NIAN (AK) and SETH (VK) . Opera to r a d v i s o r 
e x p e r t system.s for NPP. Ijn Na t iona l symposium on Computer 
A p p l i c a t i o n s in power Plants(Bombay) (1992 ) : P r o c e e d i n - s . 
1992, Dec* 77-82 . 
i.^) 
Examines the performance s a f e t y of nuc lea r power 
p l a n t s l a r g e l y depend on the a c t i o n s of the p l a n t o p e r a t o r s 
who i s i n undated wi th a l a r g e amount of da t a and under 
p r e s s u r e to make d e c i s i o n in s h o r t s p a i n of t i m e . Opera to r 
a d v i s o r e x p e r t systems a re based i n t e l l e g e n t systems 
des igned to a s s i s t the p l an o p e r a t o r by p rov id ing i n f o r -
mat ion and o p e r a t i o n a l adv ice i n a e f f e c t i v e manner. Deals 
wi th the why' s and how' s of o p e r a t o r a d v i s o r systems 
w i t h s p e c i a l emphasis to a p p l i c a t i o n i n I n d i a PHWRs. 
1*^ ^ BHARGAVA(R) and ANAWTHAkRI3HAN( TS) . Review of computer 
based s a f e t y r e l a t e d systems - Case s t u d i e s . Ij} N a t i o n a l 
symposium on Computer A p p l i c a t i o n s in Power P l a n t s 
(Bombay) (1992) : P r o c e e d i n g s . 1992, Dec; 161 -5 . 
Focuses t h a t computers a r e be ing used in a v a r i e t y 
of a p p l i c a t i o n s as p a r t of modern i sa t ion of c o n t r o l and 
i n s t r u m e n t a t i o n i n I n d i a n n u c l e a r power p l a n t s . The new 
power p l a n t s a r e be ing provided wi th computer based s a f e t y 
and s a f e t y r e l a t e d s y s t e m s . The s a f e t y Review coirimittee 
f o r o p e r a t i n g p l a n t s (SARCOP) of tlice Atomic Energy 
Regu la to ry Board (AERB^ appoin ted a s t a n d i n g committee 
to r ev iew the e x i s t i n g computer based s a f e t y and s a f e t y 
r e l a t e d computer based system. The Committee has reviewed 
two systems - the c e n t r a l da t a p r o c e s s i n g of Fas t Breeder 
i 21) 
Test Reactor, Kalpakkam and reactor regulating system 
at NPP. 
6"/ BHARGAVA(R) and CHANRA(AK) . Assessment of soft ware 
quality for safety related systems. I_n National Workshop 
on soft ware Reliability Engineering (Bombay) (1992^: 
P roceedings. 1992, Nov; 14-19. 
Describes that the application of computers in 
Indian nuclear power plants for safety related applications 
has brought in the requirement for assessing the quality 
of software for these computer systems. The safety 
Review committee for operating plants: of the Atomic 
Energy Regulatory Board appointed a standing commitee 
for this perpose. The committee reviewed two systems -
the Central Data processing system of the Fast Breeder 
Test Reactor, KalpaKkam, and the Reactor Regulating 
system of Narora Atomic Power Station and describes the 
review approach adopted by the committee. 
BIS'/.'AS (BB) and CHANDRA(.AK;. P rogrammable digital 
comparator system for KAPP. In National Symposium on 
Computer Applications in Power Plants(BombayM1992;: 
Proceedings 1992, Dec; 13U-5. 
1 i. I 
Describes that PDCJ is a micro-processor based 
centralised safety system provided at KAPP to perform 
reactor trip set back, operations of process equipment, 
alarm annunciation. Due to the nature of the system 
reliability has been considered in both hard ware and 
soft ware at every stage of development.pescribes in 
detail the design features, emphasising, in particular 
in built hardware and software reliability ^ features of 
the system. 
)0^ (DIXIT itC)» Safety review and assessment of FDCS for 
i^PP . I_n National Symposium on Computer Applications 
in Power Plants (Bombay) (1992): P roceedings, i992, 
Dec;155-60. 
Describes that a PDCS has been introduced in an 
Indian PHWR for the first tin^ in Kakrapar Atomic Power 
Project. The PDCS is a computer based system which performs 
reactor protection alarm monitoring and process interlock 
functions. The Working Group Kakrapar Design Safety 
Committee KDSC) carried out a safety review and assessment 
features of PDCS* 
)^e? SUBRAMANIAM (K). Safety evaluation of computer soft ware 
in NAPS safety systems. In National '.Vorkship Proceedings. 
I \i s 
1992, Nov, 20-5. 
Describes that microcomputers were used in a 
safety application for the first time in warora Atomic 
power Station (NAPS). The Automatic Liquid Poison Addition 
System (ALPAS) and Primary shutdown system Failure Sensing 
Unit (PSS FSU) employ microcomputers in a triple confi-
guration (NDSC) Narora Design Safety Committee recommended 
that a safety evaluation be carried out. Describes main 
outcomes of the safety evaluation. 
)^)) SURESHBABU (R^ i) and PATIL (GN). Experience in development 
of soft ware ^or a reactor safety system. I_n National 
Workshop on Software Reliability Engineering (Bombay) 
(I992j: Proceedings. 1992, Nov> 12-17. 
Focuses that PDCS is a microprocessor based safety 
system provided at KAPP ^Kakrapar Atomic Pov/er Project; 
to perform reactor trip setback, process equipment control, 
The PDCS is partitioned into two systems: AU and DU 
Describes the methodology used for development of tr.e 
AU soft ware in order to produce a highly reliable and 
fail safe system. 
, , , MAINTENANCE 
l^jz, TAGGART ROGER(S). Automated production and maintenance 
of BWR emergency operation procedure. _Ij2 Fifth Conference 
on Human Factors and *" ower Plants (New York (1992;; 
Proceeding, 1992, Jun; 160-6. 
\ A . ) 
Describes that a computer application has been 
developed to automate the production ano maintenance of 
boilding water reactor (BWR; emergency operating procedure 
(EOPs; and related plant specific documents. The appli-
cation reduces the resources required to maintain this 
system of documentation and ensures the various documents 
within the system. 
, , iQ ACCIDENTS 
' '^ BABAR (AK) and SARAF (RK;. Computer applications in 
probabilistic safety assessment. In National Symposium 
on computer Applications in Power Plants (Bombay) (1992; : 
Proceedings. 1992, Dec; 166-71. 
Describes the frequency of serious accidents which 
may result in large scale release of radioactivity to 
the public should be less than 1.0x10 yr. Methods of 
probabilistic safety analysis are applied to specific 
plants to determine its accident potential in such 
numerical terms. Because large size and complex nature 
of a nuclear power plant. Also describes the application 
of computers in PSA training and system diagnostics. 
, , in ALARiM SYSTEM 
j/',(-| KULKARMI {US) and ROY (K; . PC based simulator for 
reactor protection system. In National Symposium on 
Computer Applications in Power Plants (Bombay; (1992y : 
Proceedings. i992, Dec*, 339-44. 
h , i i 
Expla ins the d e s i g n b a s i s f o r the development of a 
PC based s i m u l a t o r f o r hardwared t r i p and a larm systems 
of CIRUS and DHRUVA. The s i m u l a t o r woula be i n the form 
of menu d r iven s o f t w a r e , and i t would be p o s s i b l e to view 
every l o g i c c i r c u i t on s c r een a f t e r s t a t u s of the same, 
and observe the r e s u l t of such s i t u a t i o n s on a s e p a r a t e 
window. 
, In EiviERGENCY 
'^i^ BHARGAVA(R) and DAS(M;. Exper t system fo r emergency o p e r a t i n a 
p rocedures f o r N P P . In N a t i o n a l symposium on compute: 
A p p l i c a t i o n s i n Power P l a n t s ^Bombay) ^1992): P r o c e e d i n q s , 
Be a 7 2 - 6 . 
Focuses t h a t t h e p ro to type model f o r emergency 
o p e r a t i n g procedures provi t ies a d v i c e , e x p l a i n a t i o n and 
d i s p l a y s c o n t e x t r e l e v a n t a larms and p r o c e s s parameter 
va lues on l i n e dur ing an emergency i n a n u c l e a r power 
p l a n t . Descr ibes d a t a a c q u i s i o n i n t e r f a c e and p rese . t a t i o n 
in b r i e f us ing an e x p e r t system s h e l l fo r a f u l l y f l e d a e s 
o p e r a t o r a d v i s o r . 
, ,UK. 
^ji HANAFORD ( J ) . Safety assessment p r i n c i p l e s f o r Nuclear 
p l a n t s . Iji I n t e r n a t i o n a l Topical Meet ing on Safe ty of 
Thermal Reac tors ( P o r t l a n d ) (1'; 91) P r o c e e d i n g s , Atomic 
Nuclear S o c i e t y , 1991 , Ju l> 802-« . 
D e s c r i b e s t h a t Nuc lear I n s a l l a t i o u s i n s p e c t o r a t e 
( K I I ) i s a p a r t of l a r g e r body, the H e a l t h and Safety 
lb' i 
Executive )HSE] whose job is to regu la te neal th and safety 
in UK industry.HSE p-jblished the safe ty assessment p r i n c i -
ples (SAPs) in 1979 and used by the Nil in t r e l i cens ing 
and regula tory control of power p lan t s ana discusses a 
p a r a l l e l s e t applied to nuclear p lan t s and also focuses the 
back ground to the review and s e l ec t s pa r t s of the revised 
document for d iscuss ion . I t concludes by point ing towards the 
future convergence of Nuclear safety standards as a s t e p 
towards i n t e r n a t i o n a l l y acceptable designs of p l an t . 
, ,USA 
)^ ) BARI (RA) and DUFFEY ( R B ) . Current trends in nuclear safety 
programs at BrooRhaven National Laboratory Trans Amer Nucl. 
boc, 67, I>iy93il0i. 
Describes that brooxenhaven National Laboratory 
conducts nuclear safety research and technical assistance 
programs for the US Regulatory commission and for tie 
US Departnent of Energy, in the following areas: experiments 
on high temperature, high speed hydrogen combustion in 
air/stream environments) nuclear plant ageing research and 
plant life, extension studies, reactor safety assessment 
of advanced reactor concepts including passive safety systems, 
advanced control room concepts, accident delineation and 
severe accident phenomena, dose reduction stuoies related 
to radiation protection of workers. 
1 a J 
\'^i BECHJORD (ES). Light water reactor safety research 
agenda. Trans Amer Nucl Soc» 66; 1992; 301. 
Describes the agenda for light water reactor ;LWR) 
safety research from the perspective of US Nuclear 
Regulatory commission JNRC) this research has a good record 
of accomplishment in the years since the three Mile Island 
Unit 2( TiViI-2) accident in systems, materials the person 
machine interface and in the knowledge of severe accidents 
)c\^a BRUSCHI (HJ). Plant safety in the Westing house AP 600. 
Trans Amer Wucl Soc. 66>1992}305. 
Focuses that on June, 1992, Westinghouse Electric 
corporation submitted the AP 600 standard safety analysis 
report and risk assessment to the US NRC for review of 
AP 600 design certification program. The AP 600 achieves 
the ALWR safety requirements through the use ample design 
margins, simplified safety systems based on natural 
driving forces, and a human engineered man machine 
interface systemx 
1 d.] 
QE^ PARKS(MB; and HORSCHEL (DS;. Structural safety aspects 
of US nuclear powerplants. Trans Amer Nucl Soc» 67^ 
1, 1993; 101. 
Describes that the containment Technology Division 
of Sandia National Laboratories (SNL; has been conductinq 
programs for different sponsors on the structural response 
of nuclear power plant building and components. These 
investigations have been either analytical or experimental 
or both. The loadinq considered in these studies are 
usually such that the material response is non linear. 
Both design basis accidents and severe accidents loadings 
have been considered. 
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